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PREFACE 


The present state of MOS LSI semiconductor technology has permitted very powerful and complex gen- 
eral purpose processors to be economically incorporated into a single silicon chip. This capability ushers in 
a new era of system design, where for the first time low cost tools are available for solving many compiex 
problems. Significant levels of computing power are now available inexpensively and can be used both to 
lower the cost of high performance systems and to improve the efficiency of programmers in their in- 
creasingly more complex tasks. 


The AmZ8000 family is the first processor family to fully exploit this new era, breaking tradition with the 
legacy of compromised performance dictated by past manufacturing technologies. The two processors in 
the family incorporate many of the features heuristically evolved from both minicomputer and main frame 
systems. This gives the applications programmer, the systems programmer and the system designer the 
power and flexibility required for today’s complex systems. 


This document describes the Processor Instruction Set in detail. The descriptions have been arranged with 
one instruction per page for completeness and for easy reference. This approach has been found to be 
suitable for both hardware designers and for programmers. There is no intention to be concise, but instead 
to provide users with complete, detailed, easy-to-understand descriptions of all the processor instructions. 


The information in this document will later be updated and incorporated as the Instruction Chapter in a 
forthcoming AmZ8000 family reference manual. This document is one of several in support of the 
Am2Z8000 family. 
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PROCESSOR ORGAN! ZATION 


Introduction 


The AmZ8001 and AmZ8002 are initial members of the AmZ8000 sixteen bit 
microprocessor family. These central processing units (CPUs) are soft- 
ware compatible and hence, unless otherwise indicated, information 
contained in this document applies to both. The AmZ8001 handles 23-bit 
addresses giving it 8 Megabyte (8,388,608 bytes) addressing capability. 
Memory associated with the AmZ8001 system is considered to consist of 
128 segments with 64 Kilobytes (65,536 bytes) per segment. Thus, the 
AmZ8001 is also known as the segmented version. On the other hand, the 
AmZ8002 has 16-bit (64 Kilobyte) addressing capability and is also known 


as the non-segmented version. 


Register Structure 


The CPUs are centered around sixteen 16-bit general purpose registers 
identified as R@ through R15. The desired register is usually designated 
by a four bit field in an instruction. In general, the instructions operate 
on byte (8-bit), word (16-bit), or long word (32-bit) operands. For byte 
operations, the first eight general purpose registers (R@ through R7) are 
treated as sixteen 8-bit registers identified as RL@, RHG, RL1 and so 

on to RL7 and RH7. A four bit field in an instruction designates the 
desired byte register. For operations requiring long-words, the 16-bit 
general purpose registers are grouped in pairs. For example, the R@, 

R1 pair is identified as RR®@, the R2, R3 pair as RR2 and so on to the 

R14, R15 pair as RR14. Thus, the general purpose registers can also be 
treated as eight 32-bit registers. The three most significant bits of a 
4-bit field in an instruction designate the desired register pair and the 
fourth bit should be zero. For certain 64-bit operands, the general purpose 
registers can also be grouped in quads. For example, the R@, R1, R2 and R3 
group is identified as RQB, the R4, RS, R6 and R7 group as RQ4 and so on to 
the R12, R13, R14 and R15 group as RQ12. The two most significant bits of 
a four bit field in an instruction designate the desired quad register and 
the remaining two bits should be zero. Figure 1 depicts the AmZ8001 register 
structure and Figure 2 shows the AmZ8002 register structure. Table 1 is a 
summary of register addressing in byte mode and Table 2 is a summary for 
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FIGURE 1 AmZ8001 REGISTERS 
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FIGURE 2 AmZ8002 REGISTERS 





Table 1. Byte Mode Register Addressing 





16-BIT 32-BIT 64-BiT 
Mode Mode Mode 


Designation Field 


ote” 

RQO 
fe 
ae ° 


RR4 
RQ4 


>] 
— 
wv 
On 


RR6 
Pees 
Cn 
ns ce ee 

-RRIO 





Table 2. Register Addressing 


The registers may contain operands or address information. When a 

register pair contains a iong-word operand, the even numbered register 

of the pair holds the most significant 16-bit while the odd numbered 
register of the pair holds the least significant 16-bits. When a 

register quad is specified for 64-bit data, the first register holds 

the most significant 16-bits and the last register of the quad holds the 
least significant 16-bits. For example, R@ is the first register and R3 is 
the last register of the quad RQ@, R4 is the first and R7 is the last of 
the quad RQ4 and so on. 


In AmZ8001 a register pair will be needed to specify the required 23-bit 
address. The 7~bit segment number is always specified in the even numbered 
register and 16-bit offset is specified in the odd numbered register of the 


pair. 


Stack Pointer 


The architecture allows the creation and maintenance of stacks in the memory. 
Any of the general purpose registers (except RRM in AmZ8001 and RB in AmZ8002) 
can be designated as a stack pointer in the PUSH and POP instructions. 
However, for the CALL and RETURN instructions, specific general purpose 


registers are implied as stack pointers. 


In the AmZ8001, the general purpose register pair RR14 is the implied 
stack pointer. The seven bit segment number is contained in R14 and 

R15 contains the 16-bit offset value. The segment number together with 
the offset value forms a 23-bit segmented address. For the AmZ8002, the 
general purpose register RI5 is the implied stack pointer and contains the 
required 16-bit address. It should be remembered that the implied stack 
pointers are still general purpose registers. In other words, certain 
implied general purpose registers are given stack pointer attributes in 


addition to their normal general purpose characteristics. 


The processors can operate in one of two selectable modes: SYSTEM and 


NORMAL. The SYSTEM mode is sometimes called supervisor or privileged 


mode and the NORMAL mode is sometimes known as problem or non-privileged 
mode. Separation of system and normal stacks is a desirable in order to 
facilitate sophisticated system designs. This is accomplished by 

providing SYSTEM STACK POINTER in addition to NORMAL STACK POINTER. 

in the AmZ800i two additional registers Ris! and Ris! are provided corres- 
ponding to R14 and R15. When AmZ8001 is operating in the SYSTEM mode, Ria! 
will be used as the general purpose register whenever R14 is specified. 
Similarly R15! will be used instead of R15 In the SYSTEM mode for both 
AmZ8001 and AmZ8002. Thus, the register pair R14! R15! (identified as 
RR14!) is the implied SYSTEM STACK POINTER for the AmZ8001 and R15’ ts the 
implied SYSTEM STACK POINTER for the AmZ8002. Although R14 and R15 are 

not used in the SYSTEM mode, instructions are provided such that these 

two general purpose registers can be accessed without actually switching 
the operating mode. The SYSTEM STACK POINTER will be used during program 
interruptions to save the pre-interrupt status irrespective of the selected 


operating mode. 


Program Counter 


The CPU operation is controlled by instructions fetched from the memory. 

The address for instruction fetch is supplied by the PROGRAM COUNTER (PC). 
Figure 3 shows the AmZ8001 program counter. !t consists of two words, seven 
bits of the first word are used to specify the segment number and 16-bit off- 
set is specified in the second word. The segment number designates one of 
128 segments and the 16-bit offset designates a memory location in that 
segment. The instructions are always word aligned and the PC is incremented 
by multiples of 2 to fetch instructions from sequential memory locations. 

It should be noted that incrementing the offset cannot affect the segment 
number. In other words, carry from offset will not propagate into the 
segment number of the PC; instead the offset counter will simply wrap 

around. Figure 4 shows the AmZ8002 PC format consisting of 16 bits. 

Except for the absence of the segment number portion PC operation 

of the AmZ8001 and AmZ8002 are identical. When reset, the AmZ8001 PC SEG will 
be automatically loaded from memory address 4 and PC OFFSET will be 
automatically loaded from address 6. AmZ8002 PC will be automatically loaded 
from memory address 2 upon reset. All these memory addresses are located fn 


segment 6. 





15 7 


PC OFFSET 


FIGURE 3 AmZ8001 PROGRAM COUNTER 
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FIGURE 4 AmZ8002 PROGRAM COUNTER 


Processor Status Information 


The contents of the program counter and FLAG AND CONTROL WORD (FCW) are 
collectively called the Processor Status Information. The FCW of the 
AmZ8001 is shown in Figure 5. The most significant byte contains five 
control bits - Segmentation Enable (SEG), Normal/System (N/S), Stop 

Enable (SE), Vectored Interrupt Enable (VIE) and Non-Vectored Interrupt 
Enable (NVIE). The least significant byte contains six CPU flag bits - 
Carry (C), Zero (Z), Sign (S$), Parity/Overflow (P/V), Decimal Adjust (DA), 
and Half Carry (H). The remaining bits are reserved for future expansion. — 
The FCW for the AmZ8002 is shown in Figure 6. It is identical to Figure 5 
except that the SEG bit is not available in the AmZ8002. 


The flag portion of the FCW contains processor flags necessary to characterize 
the results from data manipulation operations. The half carry (H) flag 

is affected during arithmetic operations involving byte operands. A 

byte consists of two 4-bit digits. The H flag is used to indicate occurrence 


of a carry from the least significant digit into the most significant digit. 


The Decimal Adjust (DA) flag is provided to facilitate conversion operations 
required to accomplish BCD arithmetic. The Parity/Overflow (P/V) is used 

to indicate parity of the result following certain non-arithmetic operations 
and occurrence of overflow condition following arithmetic operations. If 
both operands participating in an add operation have the same sign and the 
result has the opposite sign, an overflow has occurred. Subtraction is 
addition with the 2's complement of the subtrahend. ‘ | 

The CPU uses two's complement representation of numbers and hence the most 
significant bit is considered to be the sign bit. A "'one'' in the most 
significant bit position represents a negative number. The Sign 

reflects the state of the most significant bit position of a result after 


an arithmetic or logic instruction. 


The Zero (Z) flag when set to 1 indicates that all bits (including sign) 
of a result are zero. In general, this flag is affected for both 


arithmetic and logic instructions. 
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FIGURE 5 .AmZ8001 FLAG AND CONTROL WORD 
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FIGURE 6 AmZ8002 FLAG AND CONTROL WORD 
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The Carry (C) flag is used to indicate occurrence of a carry from the most 
significant bit position after an arithmetic instruction. By convention, 

bits are numbered starting from zero, hence bit 7 (eighth bit) is the most 
significant for bytes, bit 15 (sixteenth bit) fs the most significant for 

words and bit 31 (thirty-second bit) is the most significant for long 


words. 


The CPU can handle three types of external interrupts: non-maskable, non- — 
vectored and vectored. The NVIE and VIE bits.contral the latter twa. The. 
non-maskable interrupt cannot be disabled in the CPU: On: the other. hand, te 
vectored and non-vectored interrupts can be disabled by clearing the — 
corresponding FCW bit to 8. Jn other words, an interrupt enable bit 

must be 1 before the corresponding external interrupt signal will be 
recognized. The non-maskable interrupt has the highest priority while 
vectored interrupt has the next lower and non-vectored has the lowest 


priority. 


The Stop Enable (SE) bit is provided to facilitate stopping the processor 
after executing a single instruction. There is an external input to the 
processor that participates in this operation. When the SE bit is 1, the 


external input signal will be honored. 


The N/S bit determines the operating mode; logical "'one'' indicates SYSTEM 

and logical “zero’’ indicates NORMAL. tn the System mode, all instructions . 

are valid and are executed. In the Normal mode, only those instructions .~. 
are valid that cannot be used to affect the system integrity. The ‘instructions 
that are not valid in the Normal mode are called System or Privileged instruc- 
tions. The System instructions include those that inspect or modify the 
control bits of the FCW, those that participate in interprocessor communica- 
tion and those that perform input/output operations. If a system instruction 
is encountered while operating in the Normal mode, the instruction execution 


is suppressed and a trap will be generated to cause program interruption. 
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The AmZ8001 deals with 23-bit segmented addresses whereas AmZ8002 uses 
16-bit non-segmented addressing. The SEG bit in the FCW allows the AmZ800i 
to operate in the non-segmented mode. When this bit is 1, the CPU is operating 


in the segmented mode. This bit will always be zero in the AmZ8002. 


The most significant byte of the FCW contains the control bits. Hence any 
Instruction that operates on these bits is a privileged instruction. 


Significance of the FCW bits is summarized in Table 3. 


When reset, the FCW in AmZ8001 will be automatically loaded from memory 
location 2 (segment 6) and the FCW in AmZ8002 will be automatically 


loaded from location @. 


New Program Status Area Pointer 


When a program interruption occurs, the CPU automatically saves the program 
status in the system stack. The program status consists of the processor 
status information and information relating to the reason for interruption 
called Identifier. After storing the pre-interrupt program status, new 
program status will be loaded into the FCW and PC. This new program status 
is obtained from pre-determined locations in the memory called New Program 
Status Area designated by the NEW PROGRAM STATUS AREA POINTER (NPSAP). The 
NPSAP in AmZ8001 is shown in Figure 7. It consists of two 8-bit registers, 
one for the 7-bit segment number and the other for the most significant 
eight bits of the offset. On the other hand, only one 8-bit register is 
used in the AmZ8002 as shown in Figure 8. This register specifies the most 
significant 8-bits of the 16-bit address. Access to the NPSAP is by 

using the LDCTL instruction, 


Refresh Counter 


Both AmZ8001 and AmZ8002 contain a refresh counter to facilitate dynamic 
memory system implementations. The refresh counter fs illustrated in 
Figure 9 consisting of a 9-bit binary ROW COUNTER and 6-bit binary RATE 
COUNTER and a REFRESH ENABLE (RE) bit. The RATE COUNTER is a programmable 
modulo 64 counter clocked at 25% of the frequency of the clock driving the 
CPU. The ROW COUNTER Is clocked whenever the RATE COUNTER overflows. The 
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FIGURE 7 AmZ8001 NEW PROGRAM STATUS AREA POINTER 
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FIGURE 8 AmZ8002 NEW PROGRAM STATUS AREA POINTER 
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FIGURE 9 REFRESH COUNTER 


The automatic refresh feature can be disabled by loading a zero into 
REFRESH ENABLE bit. When the CPU is reset for initialization, this bit 
is set to ''l'' i.e. refresh is enabled. 


Access to the refresh counter 
is made using the LDCTL instruction. 


15 


Addressing Modes 


Operands needed to execute an instruction are designated by register 
addresses, memory addresses or I|/0 addresses. The addressing mode of a 

given instruction not only designates the relevant address space but also 
defines the method to be used in computing the operand address. Addressing 
modes are either explicitly specified or implied by the instruction. Eight 
explicit addressing modes are provided: Register (R), Indirect Register (IR), 
Direct Address (DA), Immediate (IM), Indexed (X), Base Address (BA), Base 
Indexed (BX) and Relative Address (RA). Autoincrement and Autodecrement 

are the two implied addressing modes in block and string manipulation 


instructions. 
The following is a detailed explanation of explicit addressing modes. 


Register (R) Mode: The operand used by the instruction is located in 
a general purpose register as shown in Figure 10. The instruction specifies 
the length of the operand (byte, word or long word) and a 4-bit field 


in the instruction designates the intended register. 


Indirect Register (IR): The instruction designates a general purpose 
register; contents of the designated register are not the operand but 
address of the operand. The AmZ8001 deals with 23-bit segmented addresses 
and hence a register pair is designated by the instruction. The first 
register contains the 7-bit segment number and the second register 
contains the 16-bit offset as shown in Figure 11. Any general purpose 
register pair except RR@ can be designated for this addressing mode. The 
AmZ8002 requires only 16-bit addresses as shown in Figure 12 and hence 

any general purpose register except R@ can be designated for IR addressing 


mode. 


Direct Address (DA): The instruction itself explicitly specifies an address 
and the operand used by the instruction is located at that address. In Amz8001 


direct addresses are specified in one of two formats - long offset and 


short offset. For the long offset, the memory word immediately 
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FIGURE 18 AmZ8001 AND AmZ8002 REGISTER ADDRESSING MODE 
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FIGURE 11 AmZ8001 INDIRECT REGISTER ADDRESSING MODE 
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FIGURE 12 AmZ8002 INDIRECT REGISTER ADDRESSING MODE 


following the instruction opcode word contains the 7-bit segment 

number and the memory word immediately following the segment number word is 
the 16-bit offset as shown in Figure 13A. For the shoft offset, the memory 
word immediately following the instruction opcode word contains both 7-bit 
segment number and 8-bit offset as shown in Figure 13B. !n AmZ8002, 
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or 
bit address as shown in Figure 14. 

Immediate (IM): The instruction itself contains the operand as shown in 
Figure 15. In.general, the memory word immediately following. the instruction 
opcode word contains the immediate operand. In case'of 32-bit immediate 
“operand, two memory words immediately following the instruction opcode 


word are used. 


Indexed (X): The instruction designates a 16-bit general purpose register 
as the index register. Any general purpose register except R@ can be used 
as the index register. The instruction also specifies an address as 

in the direct address mode. In the AmZ8001, the 16-bit contents of the 
designated index register are added to the 16-bit offset value specified in 
the instruction. Both index and offset are treated as 16-bit unsigned 
integers and any carry from the most significant bit position during this 
addition is ignored. The resulting 16-bit sum together with the 7-bit 
segment number specified in the instruction is used as 23-bit segmented 


afn 


address as depicted in Figure i6A. The operand wi 


11 be located at this address 
in memory. If short offset is used in the AmZ8001 for indexed addressing mode, 
the memory word immediately following the instruction opcode word contains 


both a 7-bit segment number and an 8-bit offset as shown in Figure 16B. 


A 16-bit unsigned integer is formed whose least significant byte is the 8- 
bit offset specified and most significant byte is zero. The 16-bit word thus 
formed is added to the 16-bit unsigned integer contained in the designated 
general purpose register. Any carry from the most significant bit position 
during this addition is ignored. The 16 bits resulting from this addition 
together with the 7-bit segment number specified is the 23-bit address. 


The operand will be located in the memory at this address. 
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FIGURE 13A AmZ8001 DIRECT ADDRESSING MODE--LONG OFFSET 
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FIGURE 13B AmZ8001 DIRECT ADDRESSING MODE--SHORT OFFSET 
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FIGURE 14 AmZ8002 DIRECT ADDRESSING 
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FIGURE 15 AmZ8001 AND AmZ8002 IMMEDIATE ADDRESSING MODE 
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FIGURE 164 AmZ8001 INDEXED ADDRESSING MODE (LONG OFFSET) 
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FIGURE 16B AmZ8001 INDEXED ADDRESSING MODE (SHORT OFFSET) 


in AmZ8002, the memory word immediately following the instruction opcode 
word contains a 16-bit address as shown in Figure 17. This unsigned 

integer is added to the 16-bit unsigned integer located in the designated 
index register. The carry from the most significant bit position during 
this addition is ignored. The resulting 16-bit address is where the operand 


is located in the memory. 


Base Address (BA): The instruction designates a general purpose 

register as the base address register. In case of AmZ8001, the instruction 
designates a register pair such that the 7-bit segment number is contained in 
one register and 16-bit offset is contained in the other as shown in 

Figure 18. In case of AmZ8002, the designated base address register 

contains 16-bit address as shown in Figure 19. Any general purpose 

register except R@ or register pair except RR@ can be designated as the 

base address register. The memory word immediately following the instruction 
opcode word contains a 16-bit displacement. Both displacement and base 
address are treated as unsigned binary integers. The 16-bit displacement 

is added to the 16-bit base address (16-bit offset is AmZ8001) and carry 
eccurring from the most significant position during this addition is ignored. 
The resulting 16-bit value (together with the segment number of the base 


address in AmZ8001) ts the address of the operand in memory. 


Base Indexed (BX): The instruction designates a general purpose register 
(register pair in AmZ8001) as the base address register. The instruction 
also designates a 16-bit general purpose register as displacement. Any 
general purpose register except RB (AmZ8002) or any register pair except 
RRG (AmZ8001) can be used as the base address register. Similarly any 
general purpose register except R@ can be used as the displacement 


register. Both base address and displacement are unsigned integers. 


The 16-bit displacement is added to the base address (or offset of the 

base address in AmZ8001) and carry from the most significant bit 

position during this addition is ignored. The 16-bit result (together with 
base address segment number) is the address of the operand in memory. 


Figure 20 and Figure 21 illustrate this addressing mode for AmZ8001 and AmZ8002. 
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FIGURE 17 AmZ8002 INDEXED ADDRESSING MODE 
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FIGURE 18 AmZ8001 BASE ADDRESS MODE 
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FIGURE 19 AmZ8002 BASE ADDRESS MODE 
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FIGURE 20 AmZ8001 BASE INDEX ADDRESSING MODE 
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FIGURE 21 AmZ8002 BASE INDEX ADDRESSING MODE 


Relative Address (RA): The instruction itself contains a displacement. 

This displacement is a signed integer using two's complement notation. 

The number of bits allocated to represent the displacement depend on 

the instruction where relative addressing mode is available. The 

displacement is sign extended appropriately to obtain a signed 16-bit 
displacement. The sign extended displacement is added to the 16-bit | 

program counter (PC OFFSET in AmZ8001). Carry from the most signifi= 

cant bit position during this addition is ignored. As soon as the instruction 
using the relative address mode is fetched, the PC will be updated. 

Hence, updated PC value (i.e. address of the following instruction) will be 


used for address calculation. 


The 16-bit value obtained by adding the PC and displacement (together 
with the segment number in AmZ8001) is the address of the operand in 


memory. Figure 22 and Figure 23 illustrate the relative addressing mode. ~ 


Autoincrement and Autodecrement: These two implied addressing modes are 
only used in string manipulating instructions. These addressing modes are 
a variation of the IR addressing mode. The instruction designates a 
general purpose register (or a register pair in AmZ8001) whose contents 
are used as the address. After fetching the operand, the contents of the 
register are incremented or decremented depending on Autoincrement or 
Autodecrement. In case of AmZ8001, only the register containing the 
offset is affected and any carry resulting from this operation is ignored. 
For byte operations incrementing or decrementing by 1 occurs, For 


word operations incrementing or decrementing by 2 takes place. 
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FIGURE 22A AmZ8001 RELATIVE ADDRESSING MODE --(ONE WORD INSTRUCTION) 
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FIGURE 22B AmZ8001 RELATIVE ADDRESSING MODE--(TWO WORD INSTRUCTION) 
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FIGURE 23A AmZ8002 RELATIVE ADDRESSING MODE--CONE WORD INSTRUCTION) 
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FIGURE 23B AmZ8002 RELATIVE ADDRESSING MODE--(TWO WORD INSTRUCTION) 
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Operand Addressing 

Seven types of operands are handled by the instructions - bits, digits 
(4-bits), bytes (8-bits), words (16-bits), long words (32-bits), byte 
strings and word strings. In general, operands may be contained in a 
general purpose register or located in memory. However, string operands 
must be located in memory only. The elements of a string reside in consecu- 


tive memory locations. 


Figure 24 illustrates the conventions used in relating one operand type to 
another. A byte consists of two digits:; two bytes make a word and two 

words make a long word. The left most element whether bit, digit or 

byte is always the most significant. Bits of an operand are numbered 

from right to left starting with zero for the least significant bit. The bit 
Operand located in a general purpose register is addressed by the designation 
of the byte register containing the desired bit and specifying the bit 

number in that byte. Bit operands can also be addressed by designating 

a 16-bit general purpose register holding the word that contains the 

desired bit and the bit number in that word. Digits are always addressed 

by designating the byte register containing the desired digit. Word and long 
word operands located in registers are addressed by the register or register 
pair designation. When a long word is specified using a register pair, the 
even numbered register of the pair contains the most significant 16-bits and 


the odd numbered register of the pair contains the least significant 16 bits. 


Memory Addressing 


Memory address space is viewed as a chain of consecutively numbered 

(in ascending order) bytes as shown fn Figure 25. Also note that the 
numbering starts with zero. The number of each byte is its address. 

Thus, the byte is the basic addressable element in memory. A word in memory 
spans two byte addresses. The most significant byte of a word must | 
always be an even address and the least significant byte is the immediately 
following odd address. This arrangement is called "word aligned''. 


Thus, words are addressed by the address of the most significant byte 
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FreurReE 25, Memory ADDRESSING 


or even address. A long word in memory spans two words or four bytes. 
The most significant 16-bits are contained at a word address and the 
least significant 16-bits are contained at the immediately following 
word. For example a long word is contained in memory addresses @ and 2, 
then location § contains the most significant 16-bits and location 2 
contains the least significant 16 bits. Long word operands in memory 
are addressed by specifying the address of the most significant byte of 
the most significant word. For example, address @ is used for a long 
word operand located at locations @ and 2. Instructions are 

always addressed as words and hence instructions fn memory must be 


word aligned. 


The CPU can handle both byte and word string operands. Two 

parameters are needed to specify a string - starting address (address of 
the first element) and the length of the string expressed in terms of the 
number of elements in the string as depicted in Figure 26. For example, 

a word string starting at address 100 and 25 words long will be characterized 
by the starting address 100 and length 25. Similarly a byte string 

which is 15 bytes long and starts at address 157 will be characterized 

by the starting address 157 and its length 15. By specifying Autoincrement 
addressing mode in a string manipulating instruction, successive elements 
of strings specified in the above manner can be accessed for processing. 
String operands can also be specified by the ending address (address of 

the last element) instead of the starting address and the length expressed 
in terms of number of elements in the string. Autodecrement addressing 
mode is used to access successive elements of the string in this case. 

lt should be noted that when dealing with byte strings, there are no 
restrictions on whether the starting and ending addresses are odd or 

even. However, because of the word alignment requirement, word strings 


can have only even addresses. 
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Figure 26. String Operands 


Interrupts and Traps 


Program interruptions are divided into two groups - interrupts and traps. 
In general, interrupt is an external asynchronous event needing the 

CPU's attention. Trap usually is a synchronous event resulting from the 
execution of certain instructions under some specified condition. Also 
an interrupt may be disabled in the CPU by an appropriate control bit 

in the FCW; traps cannot be disabled. Procedures followed by the CPU are 


essentially the same for interrupts and traps. 


When an interruption occurs, the current program status information is 
automatically pushed on the system stack as shown in Figure 27. As 
discussed before, program status consists of Processor Status (PC and FCW) 
and a 16-bit word called Identifier. The Identifier contains information 


relating to the reason for this interruption. 


There are three interrupts listed in order of decreasing priority: 
non-maskable, vectored and non-vectored. There are four traps: system call, 
unimplemented opcode, privileged instruction in normal mode and segmentation 
error. For all three interrupts the Identifier is a 16-bit entity supplied 
by the interrupting device. The Identifier in case of traps (except 
segmentation error) is the first word of the instruction that caused the 


trap. This word always contains the instruction opcode. 


The segmentation error actualiy results from several exception conditions 
that could occur when the Memory Management Unit (AmZ8010) is used in an 
AmZ8001 system. Detailed discussion of the Memory Management unit is beyond 
the scope of this document. It is sufficient for the current discussion 
to know that the Identifier for the segmentation error trap will be supplied 


by the Memory Management circuitry. 


After saving the program status in the system stack, new processor status 
is automatically obtained from a predetermined area in memory called New 
Program Status Area. The New Program Status Area Pointer (NPSAP) specifies 


the area in memory where the New Program Status Area is located. In AmZ8001, 
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NPSAP consists of a /-bit segment number and most significant eight bits 
of the offset. In AmZ8002 this pointer contains the most significant 
eight bits of the address. The CPU utilizes a predetermined value in the 
least significant eight bits of the NPSAP offset. Figure 28 and Figure 29 
show the New Program Status Area format. For example, in AmZ8001, the 
first four locations are used for segmentation error, next four locations 


for system call trap and so on. 


The format of storage’ for all interruptions is the same. In AmZ8001, New 
Program Status is contained in four consecutive memory locations. These are 
in ascending order, Reserved Word, New FCW, new PC SEG and PC OFFSET. 

The first location for every new processor status area of AmZ8001 is reserved 
for future CPU expansion and should not be used in the interest of upward 
software compatibility. In the AmZ8002, only two memory locations are 
needed for the new processor status information. Two consecutive memory 


locations tn ascending address are used for new FCW and new PC. 


37 


RO oT Tt a) 
NPSAP FOR PRIVILEGED INSTRUCTION 


ces Pee 


NPSAP FOR SYSTEM CALL 


. 


MEMORY 
B 
UNLISEN 
DE CE DY | Q 
M UNIMPLEMENTED 


PRIVILEGED _J16 
INSTRUCTION 


SYSTEM CALL 124 
INSTRUCTION 


LN 
PO 


SEGMENT 
TRAP 


NON-MASKABLE740 
INTERRUPT 


NON-VECTORED” }48 
INTERRUPT 


RESERVED a - 


en 


~ PC SEE 
B @ * 


PE oe 
PC oPFSET 


Figre 28, AmZ8001 “ew Procram Status AREA 


OPCODE 


OMMON TO ALL 
CTORED INTERRUPTS 


VECTORED INTERRUPT 


JUMP TABLE 


NPSAP FOR PRIVILEGED INSTRUCTION 
XxX XxX XxX XX Hel 


NPSAP FOR SYSTEM CALL 


Ficure 29, 


UNUSED : 
[FO 4 UNIMPLEMENTED 
PROGRAM COUNTER! 6  OPCODE 
PRIVILEGED | 2 
INSTRUCTION “110 


SYSTEM CALL 
INSTRUCTION 


SEGMENT 


NON-MASKABLE 
NTERRUPT 


1ON-VECTORED 
INTERRUPT 


CW 
r a 

A J 
fame 


= 
—| 
~ 
> 
“oO 


: 


OMMON TO ALL 
_F i VECTORED INTERRUPT 
| NEW PC, 
| VECTORED INTERRUPT 
JUMP TABLE 


AmZ8002 New PRocRAM STaTus AREA 


Instruction Format 


The CPU instructions are one to five words long depending on the type of 
instruction and addressing mode. Instructions are located in memory and 
must be word aligned. The first word of an instruction always contains the 
opcode. Depending on the addressing mode, one or more words will follow 
the opcode word of an instruction. Figure 30 illustrates the general 
opcode word format. Some instructions contain fields that differ from 
the generalized format shown. All such variations can be ascertained 

by referring to the individual instruction descriptions found in later 
sections of this document. In Figure 30, the Mode Field (bit 14 and bit 
15), together with bit 12 and bit 13 and bits 4, 5, y and 7 determine 
the applicable addressing mode. Bit 8 of the opcode word specified word 
or byte operand whenever applicable. Table 3 is a summary of addressing 
mode decoding. Bits 4, 5, 6 and 7 normally designate a general purpose 
register. Note that when designating a register pair, bit 4 must be 


zero and only 5, 6 and 7 are used. 


From Table 3 it can be seen that for Register Mode of addressing there are 
no restrictions on the values of bits 4, 5, 6 and 7. Only the Mode 

field is needed to specify this addressing mode. This allows designating 
any general purpose register. However, for IM, RA and DA addressing 

modes, bits 4, 5, 6 and 7 must all be zero. For these addressing modes 
zeros in bits 4, 5, 6 and 7 are not interpreted as general purpose 

register number zero. Similarly, for IR, BA, X and BX addressing modes, 
bits 4,5, 6 and 7 cannot be zero. In other words, general purpose register 
number zero cannot be used in these addressing modes. It should be 
emphasized that if a register pair is needed for these addressing modes, 


bit 4 is always zero and non-zero comment applies to bits 5, 6 and 7. 


| MODE OPCODE W/B REG REG 


15 V4 13 #12 =«11 16 9 8 7 6 65 k 3 2 l 


FIGURE 30. GENERAL INSTRUCTION FORMAT 


41 






MODE OP CODE REG 
BITS BITS BITS 
15, 14 13, 12 7,6,5,4 





XX 


Any Value 
but 1 1 










Any Value Non-Zero 
but 1 1 


11 
1 1 
XX 









0 
Non-Zero 
0 


Non-Zero 





























Any Value 
but 1 1 


11 





Non~-Zero 


Table 3. Addressing Mode Encoding 
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ADDRESSING 
MODE 







RA 
BA 
DA 


BX 


Input/Output 


A set of input/output (1/0) instructions is provided to perform 16-bit 

or 8-bit transfers between the CPU and 1/0 devices. Input/Output devices 
are addressed using a 16-bit address called port address. Conceptually 
the port address is very similar to a memory address. Logically, however, 
port address space is not a part of the memory address space. Although 
memory and port address information is physically transmitted on the same 
bus lines in hardware, means are provided to distinguish memory addresses 
from 1/0 addresses using status output lines supplied by the CPU. Port 
address generation uses the same methodology that is used to generate 
operand addresses in the non-segmented CPU using IR and DA addressing 


modes. 


Two types of 1/0 instructions are available - standard !/0 and special 
|[/O. The address space used by the special 1/0 is logically separate 
from the standard 1/0. Special !/0 address space can be distinguished 
from the standard |/0 space using the status output lines from the 

CPU. A byte transferred using the standard 1/0 instruction appears on the 
least significant 8 bus lines in hardware. However, when transferring 

a byte using special 1/0 instruction, the byte will be on the most 
significant 8 bus lines. This is the only major difference between 
standard |/0 and special 1/0 operations. Major discussion on the special 
1/0 instructions is beyond the scope of this document. it should be 
enough to mention that special! 1/0 instructions are intended for communi- 
cating with the Memory Management unit. The 1/0 instructions exist 

not only to transfer single words or bytes of data, but also blocks of 


data from contiguous memory locations. 


Condition Codes 


The Condition Code (CC) is a 4-bit field in some instructions that specifies 
certain flag settings. The operation performed by the instruction is in 
most cases determined by the outcome of comparing the actual flag settings 


with that specified by the CC instructions that speci Cc field 
include conditional jumps, return from subroutine and block/string mani- 


pulating instructions. The Condition Code definitions consist of true and 


false settings of the C, Z and P/V flags, signed and unsigned comparisons 
as shown in Table 4. One of the CC values specifies unconditional combina- 


tion in which flag settings are ignored. 


CC FIELD MEANING 








1000 UNCONDITIONAL 


1110 - Not zero 
0110 Z Zero 
1111 NC No carry 
O1ii C < Carry Ce 
1100 PO - Parity odd P/V = g 
0100 PE - Parity even P/V = 1 
1101 PL - Plus S = G 
0101 MI = Minus | S=1 
1110 NE - Not equal Z= 9 
0110 EQ - Equal A= 1 
1100 NOV - Overflow is P/V = @ 
reset 
0100 OV - Overflow is set P/V = 1 
SIGNED COMPARISONS: 
1001 GE - Greater than S XOR P/V = @ 
or equal 
0001 LT - Less than S XOR P/V = 1 
1010 GT - Greater than Z OR (S XOR P/V) = @ 
0010 LE - - Less than or Z OR (S XOR P/V) = 1 
equal 
UNSIGNED COMPARISONS: 
1111 LGE - Logical greater C= 9 
than or equal 
0111 ELT - Logical less c= 1 
than 
1011 LGT - Logical C= AND Z=9 
greater than 
0011 LLE - Logical less CORZ=1 
than or equal 
I 
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INSTRUCTION SET 


The following pages contain detailed description of the individual instruc- 


tions. Figure 31 illustrates a sample of the information presented with 


each instruction. 


Top left hand corner shows the title of the instruction and then the 
mnemonic at the top center in each page. If an instruction is priviliged, 
this fact will be noted to the right of the mnemonic. The operation 
performed by the instruction is represented by symbolic notation or 

a simple diagram whenever possible. In the symbolic notation, the 
operand lengths are designated by two integers separated by a colon 
between two angled brackets. For example dst<0:15> means that the 
destination operand occupies 16-bits. If there is only one integer 
contained between the brackets then the integer represents the bit number 
in an operand. For example, src<8> means bit number 8 of the source 


operand. 


A detailed description of the instruction follows the operation. Also shown 
with each instruction are the applicable addressing modes for that instruc- 
tion. The instruction format is shown with appropriate fields labelled. 

The tnstruction format shows the pre-assigned bit patterns for the fields 
whenever appropriate. The number of memory locations occupied by the 
instruction can also be found in the instruction format. For example, 

in Figure 31, SETB instruction using R addressing mode occupies one 


memory word. 


To the left of the instruction format are the CPU characteristics and 
offset representation using the following abbreviations: S = Segmented, 
NS = Non-segmented, SSO = Segmented Short Offset, SLO = Segmented Long 
Offset. The numbers to the right of the instruction format represent 

the execution time for the instruction in number of clock cycles. Above 
each instruction format is the general notation representing the operands 
needed for the instruction. At the bottom of each page is a description 


and summary of the flags affected. Any shaded areas in the instruction 


formats are reserved for future CPU expansion and should not be used. 


Label showing Title |©Mnemonic Operation 
Address Modes 


Description 


SET bit of byte (static) SETB 


SET dst, d 
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Descriptioa 


SET dst. b The selected bit of the 
| } Se | Shaded are 
Pe era ee ae ee eee as 
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FIGURE 31, SAMPLE INSTRUCTION PAGE 
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Operation 
dst<O:15> <src<0:15> + 


dst<0:15> + C 


Description 


The contents of the general 
purpose registers designated 
by the Rs (source) and Rd 
(destination) fields of 

the instruction are added 
together along with the 
carry flag to obtain the 
result. The 16-bit result 
is loaded into the destina- 
tion register, whose original 
contents are lost. The 
contents of the source are 
not altered. 


Flags: 


C: 


P/V: 


Set to 1 if there is carry 

from the most significant 

bit position of the word. 

Reset otherwise. 

: Set to 1 if result is zero. 
Reset otherwise. 

: Set to 1 if result is nega- 

tive. Reset otherwise. 

Set to 1 on arithmetic 

overflow. Reset otherwise, 


ADD byte with carry ADCB 





ADCB Rd, Rs 





5 Operation 


Dst<0:7> < Sre<O:7>+ Dst<0:7>+ C 










CiZES PPViDAl H AFFECTED 


Lt TL rrecren 





Cs 


Description 


The contents of the general 
purpose byte registers de- 
Signated by the Rs (source) 
and Rd (destination) fields 
of the instruction are added 
together along with the 
carry flag to obtain the 
result. The 8-bit result js 
loaded into the destination 
register, whose original 
contents are lost. The 
contents of the source are 
not altered. 


Flags: 


Set to 1 if there is a carry 
from most significant bit 
position of the byte. Reset 
otherwise. 


: Set to 1 if result is zero. 


Reset otherwise. 


: Set to 1 if result is negative 


Reset otherwise. 


: Set to | on arithmetic over- 


flow. Reset otherwise. 


: Reset always. 
: Set to 1 on carry from the 


least significant digit of 
result. Reset otherwise. 





ADD word to register 


IR 


DA 


DA 


DA 


SNS 


SNS 


SNS 


NS 


SSO 


SLO 


NS 


$30 


SLO 


ADD Rd, Rs 


joooooot| ts fee | 


ADD Rd, IM 


00000001 fo000 eed 


OPERAND 





ADD Rd, src 


ADD Rd, src 


01000001 fo00 of ra _| 
ADDRESS 


ADD Rd, src 


01000001,o00q Re 
0 | SEGMENT OFFSET 


ADD Rd, src 


0100000) fo0000 ee 
iu SEGMENT 
OFFSET 


ADD Rd, src 


croocoot|nseo] na 
ADDRESS 


ADD Rd, src 


picoooot|rsto} rd 
Al SEGMENT OFFSET 


ADD Rd, src 


orooooot|asvol ra | 
SEGMENT 
OFFSET 
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AFFECTED 








ekels bol | 


UNAFFECTED 
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Operation 


dst<0:15> «srce<0:15> + dst<0:15> 


Description 


Source operand and destination 
operand words are added together 
and the 16-bit result is loaded 
into the destination. The 
contents of the source are not 
altered and the original con- 
tents of the destination are 
lest. The source is determined 
by the applicable addressing mode 
and the destination is always a 
general purpose register 
desiqnated by the Rd field of the 
instruction. 


Flaqs: 


C: Set to 1 if there is a carry 
From the most significant 
bit position of the word. 

Z: Set to l if result is zero. 
Reset otherwise. 

S$: Set to l if result is negative. 
Reset otherwise. 

P/V: Set to 1 on arithmetic over- 
flow. 


ADD 


byte to register 





R 


IM 


IR 


DA 


DA 


DA 


ADDB Rd, Rs 


sus [rooooooof rs rd | 


ADDB Rd, IM 


00000000f0000 ee 


OPERAND 


SNS 





ADDB Rd, src 


sss ooo ooooofasvo | ra | 


ADDB Rd, src 


70 1000000490000 | Rd | 
ADDRESS 


ADDB Rd, sre 










SSO 


OFESEr 


E SEGMENT 


ADDB Rd, src 


0olo000000f0000 po Rd 


| SEGMENT 





SLO 







Ps) 


: OFFSET 






ADDB Rd, sre 


ADDRESS 


ADDB Rd, src 


cioooooatasxo | ra 
a SEGMENT OFFSET 


ADDB Rd, src 


NS 











SSO 





SLO 01000000{fRs #0 Rd 


pi] scones | 
OFFSET 
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Operation 


dst<0:7> < srce<O:7> + dst<0:7> 


Description 
Source operand and destination 
operand bytes are added together 
and the 8-bit result is loaded 
I 


into the destination. The 
contents of the source are not 
altered and the original contents 
of the destination are lost. 

The source is determined by the 
applicable addressing mode and 
the destination is always a 
general purpose byte register 
designated by the Rd field of 

the instruction. 


Fiags: 


C: Set to 1 if there is a carry 
from the most significant bit 
position of the byte. 

Z: Set to 1 if result is Zero. 
Reset otherwise. 

S: Set to | if resuit !s negative. 
Reset otherwise. 

P/V: Set to 1 on arithmetic overflow. 
DA: Always reset. 
H: Set to 1 if there is a carry 


from the least sianificant digit. 





ADD 


ty 


IR 


DA 


DA 


DA 


long word to register 


S,NS 


SNS 


NS 


$50 


SLO 


NS 


$S0 


SLO 


ADDL Rd, Rs , 
10010110) rs | ra _| 
ADDL Rd, IM 


o0010110f0000 Peas 


OPERAND 


OPERAND 





ADDL Rd, src 


coovor rol ayo | rd 


ADDL Rd, src 


01010110f0 000 Pea | 
ADDRESS 


ADDL Rd, src 


01010110f0000 come 
| SEGMENT OFFSET 


ADDL Rd, src 

















OFFSET 


ADDL Rd, src 


ADDRESS 


ADDL Rd, src 


0 SEGMENT OFFSET 


ADDL Rd, src 


otototrol rego | ag 
fi SEGMENT : eee 
OFFSET 
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15 


18 
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Operation 


dst<0:31> « src<0:31> +dst<0:31> 


Description 


Source operand and destination 
operand long words are added 
together and the result is 
loaded into the destination. 
The contents of the source 

are not altered and the 
original contents of the 
destination are lost. The 
source is determined by the 
applicable addressing mode and 
the destination is always a 
general purpose register pair 
designated by the Rd field 

of the instruction. 


Flags: 


C: Set to 1 if there is a carry 
from the most significant 
bit position of the long word. 

Z: Set to 1 if result is zero. 
Reset otherwise. 

S: Set to l if result is nega- 
tive. Reset otherwise. 


P/V: Set to I on arithmetic 


overflow. 


AND word with register 






AND Rd, src 


R s,nS fLOOOOT 1] Pie. A iRaivs 4 Operation 






dst<0:15> < dst<0: 15>asrc<0: 15> 





AND Rd, src 








Description 





OPERAND 


A logical AND operation fs 
performed between the correspon- 
AND Rd, src ding bits of the source and 
! 


destination words. The source 
IR S,NS JOO 0001171 a i 7 operand is determined by the 


applicable addressing mode, 

while the destination operand 
AND Rd, src is always a general purpose 
word register, designated by 












DA NS g the Rd field of the instruction. 


pToooTTi foood na 
ADDRESS 
The source contents are not 


AND Rd, src altered. 


01000111 fo 000 ae 
OFFSET 


The result of the operation is 
loaded into the destination, 










whose original contents are lost. 


DA SSO 


10 
AND Rd, src 


01000111400 oof Rd 
i] secmenr sf : 
| OFFSET 


AND Rd, src 


orooorti| reo | re | 
ADDRESS 


AND Rd, src 


0100011 1 
0 | SEGMENT 


AND Rd, sre 


} S NT 


SEGMENT 







DA SLO 12 






10 





















x SSO 10 


To 
OFFSET 


x SLO 13 





Flags: 
J 


Z: Set to 1 if resuit is zero. 
Reset otherwise. 

S: Set to 1 if result is negative. 

Reset otherwise. 






tetst | | screcres 
GaacoG 


UNAFFECTED 








AND 


byte with register 


IR 


DA 


DA 


DA 


ANDB Rd, src 


sus [rooootto] as] re 


ANDB Rd, src 


OPERAND : : 


ANDB Rd, src 


ANDB Rd, src 


01000110 f0000 ana 4 
ADDRESS 


ANDB Rd, src 


sso 01000110 oooo] rd | 
‘o SEGMENT OFFSET 


ANDB Rd, src 


01000T10f0000 Rae 


1] SEGMENT 


OFFSET 


ANDB Rd, src 


orooorroy revo | rs 
ADDRESS 


ANDB Rd, src 


010001104 rs4o | ra _| 
| SEGMENT OFFSET 


ANDB Rd, src 


o1ooorio} revo | ka 
Fi SEGMENT 
OFFSET 


S,NS 










NS 












SLO 












NS 








SSO 













SLO 









LAel sbuf ff actccres 
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10 


12 


10 


Operation 


dst<0:7> « dst<0:7>Asrc<0:7> 


Description 


A logical AND operation is 
performed between the corres- 
ponding bits of the source and 
destination bytes. The source 
operand is determined by the 
applicable addressing mode, 
while the destination operand 
is always a general purpose byte 
register, designated by the 

Rd field of the instruction. 
The result of the operation is 
loaded into the destination, 
whose original contents are 
lost. The source contents are 
not altered. 


Flags: 


Z: Set to l if result is 0. 
Reset otherwise. 

S: Set to l if result is negative. 
Reset otherwise. 


P/V: Set to | if parity of result 


is even. Reset otherwise. 


BIT test in a word BIT 


(dynamic) 





BIT dst, Rs 










R S,NS$O0100111 loo oof Rs 10 Operation 
nation word operand is 
the general purpose 
register designated by 
the Rd field of the in- 
Struction. The bit to be 
tested is determined from 
a binary decode of the 
least significant 4 bits 
of a general purpose 
word register. This 


register is designated by 
the Rs field. The contents 
of the destinatton are 
unaltered. 


Flags: 
AFFECTED 


Z 
Z: Set to 1 if selected 
| Ys fevipal uf UNAFFECTED bit of destination 


operand is zero. 


Description 
The selected bit of the 
word destination register 
is tested and the Z flag 
is affected. The desti- 
Reset otherwise. 
1 


BIT test in a word (static) BIT 


IR 


DA 


DA 


DA 


BIT dst, b 


swsfonootiif ra fe 


BIT dst, b 


S,NSIOO 100111 Rd 


BIT dst 


Teen PP eee 
ADDRESS 


BIT dst, 


Pern TTT ee 
lo SEGMENT OFFSET 


BIT dst, 


Gi SEGMENT f 
OFFSET 


BIT dst, 


ore FO a 
ADDRESS 


BIT dst, 


Sreasi ee) el 
al SEGMENT OFFSET 


BIT dst, 


erereyl ee —_ 
h | SEGMENT 
OFFSET 





NS 













$$0 







SLO 














NS 









$$0 







SLO 













AT A TY acrecren 
bef Us fovfoaful wvarrecres 


10 


11 


11 


11 


14 


Operation 


Description 


A bit in the word destination 
is tested, and the Z flag is 
affected as shown below. 


The destination is determined 
by the applicable addressing 
mode, while the bit to be 
tested is specified by the b 
Field of the instruction. 

The contents of the desti- 
nation are not altered. 


Flags: 


Z: Set to 1 if specified bit of 
destination word is 9. Reset 
otherwise. 


BIT test in a byte BITB 


(dynamic) 






BITB dst, Rs 


R S,NS 10 Operation 


the general purpose 
register designated by 

the Rd field of the 
instruction. The bit 

to be tested is determined 
from a binary decode of the 
least significant 3 bits 
of a general purpose word 
register. This register 
is designated by the Rs 
field of the instruction. 
The contents of the 
destination are unaltered. 


Flags: 








AFFECTED 


ct eet aon 


Z: Set to 1 if selected bit 
of destination operand 
is zero. Reset 


Description 

The selected bit of the 

byte destination register 

is tested and the Z flag 

is affected. The desti- 

nation byte operand is 
otherwise. 
I 

t 


57 


BJT test in a byte (static) BITB 


DA 


DA 


DA 


BITB dst, b 
ss Lrovootrol x fo 


BITB dst, b 


SNS 0010011 OF Rd#¥o0 | ob | 


BITB dst, 









NS 


b 
011001108000 of ob | 
ADDRESS 


BITB dst, 










SSO 


b 
O1100T110f0000 zs 
Ho SEGMENT OFFSET 


BITB dst, 








SLO 


b 
CR100 110 loo oof ob | 


BITB dst, 





SLO 


b 
01100110 rizo | ob | 


ADDRESS 


BITB dst, b 


011001104 Rd¥0 pb 
| SEGMENT OFFSET 






NS 


$30 





=~ 


10 


11 


13 


WW 


11 


14 


Operation 


Description 


A bit in the byte destination 
is tested, and the Z flag is 
affected as shown below. 

The destination is determined 
by the applicable addressing 
mode. The bit to be 

tested is determined by the 
binary value of the least sig- 
nificant three bits of the b 
field of the instruction. The 
contents of the destination 
are not altered. 


Flags: 


Z: Set to 1 if specified bit of 
destination byte is @. Reset 
otherwise. 


CALL subroutine 





IR 


DA 


DA 


DA 


>< 


NS 


SSO 


SLO 


NS 


$30 


SLO 


CALL dst 


ss foootri iif ra _foooe 


CALL dst 


ADDRESS 


CALL dst 


proriiii foocolooos 
0 SEGMENT OFFSET 


CALL dst 


fl SEGMENT 
OFFSET , 


CALL dst 


prorriii tro fooos 
ADDRESS _- 


CALL dst 


ororri it | rego foo 
| SEGMENT OFFSET 






































CALL dst 













SEGMENT : : 
OFFSET 


| | AFFECTED 
ic} z]s fevfod UNAFFECTED 


15,10 


20 


18 


21 


Operation (segmented) 


R15<0:15> «+ RI5<0:15>- 2 
(RR14<0:22>) < 
R15<0:15> « RI5<0:15>- 2 

(RR14<0:22>) +« PC SEGMENT 
PC SEGMENT + dst<24:30> 
PC OFFSET +  dst<0:15> 


Operation (non segmented) 
R15<0:15> + R15<0:15>- 2 
(R15<0:15>) «< Updated PC 
PC .< dst<0:15> 


Description 


The program return address 
(i.e. the updated contents of 
PC) is pushed onto the stack 
addressed by the implied stack 
pointer register (R15 non 
segmented, RRI4 segmented). 
The new program counter 
address is then loaded to 
transfer control to the 
subroutine. The new address 
is determined by the 
applicable addressing mode. 


Flags are not affected. 


Updated PC offset 


CALL subroutine relative 


CALR d 


A sas{te] orgies] 






TO rn 
efefe [foal of _wwarrecren 





15,10 


Operation (segmented) 


R15<0:15> « RI5<0:15> -2 
(RR14<0:22>) « Updated PC OFFSET 
R15<0:15> « R1I5<0:15> -2 
(RR14<0:22>) « PC Segment 

PC OFFSET < Updated PC OFFSET + 


2x displacement 


Operation (non segmented) 


R15<0:15> « R15<0:15> -2 
(R15<0:15>) « Updated PC 
PC + Updated PC + 2 x displacement 


Description 


The program return address 

is pushed onto the stack 
addressed by the implied 

stack pointer register (RIS 
non segmented, RRI4 segmented). 
The signed 12 bit displacement 
field of the instruction is 
sign extended and left shifted 
(word aligned) before being 
added to the return address. 
The result is then loaded 

into the program counter to 
produce a jump address. The 
program counter segment number 
remains unaltered. The range 
of the relative call is 

+2047 to -2048 words with 
respect to the updated PC. 


Flags are not affected. 


CLEAR 


IR 


DA 


DA 


DA 


word 


CLR dst 


CLR dst 


sins ooo roi xe froog 


SNS Jo0001101 | ora | 


NS 


SSO 


SLO 


NS 


$$0 


SLO 


CLR dst 


piootioi|oondiooo 
ADDRESS 


CLR dst 
SEYERESS CET ECD 
A SEGMENT | OFFSET | 


CLR dst 
biooitei [oowsfioos 


i SEGMENT 


OFFSET 


























CLR dst 


proortor | saxo 


ADDRESS 





CLR dst 







piootrer [wm [eee 
| SEGMENT OFFSET 


CLR dst 


01001101 rigo ]1 0 0 0| 
SEGMENT : 


OFFSET 










| | | AFFECTED 
rebel Flood [ ousrece 
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7 Operation 
dst <$:15> < @g@ 


8 
Description 
The 16 bits of the specified 
1] destination word are replaced 
| with zeros. The original 
contents of the destination 
are lost. The destination is 
determined by the applicable 
addressing mode. 
12 
14 
12 
12 
15 


CLEAR 


IR 


CLRB dst 


CLRB dst 


S,NS 0000 1100 Rae 


CLRB dst 


ADDRESS 


CLRB dst 


0100110040000 ho 00 
0 SEGMENT OFFSET 


CLRB dst 


0100110070 oo of1000 
S E GME N T aa feretite Pe caiseatiatarotalotatetetenatet oratetahetiteses 
OFFSET 


CLRB dst 


0100 110 0 § Rd#0 ooo 
ADDRESS 


CLRB dst 


010011004 Rd#0 hooo 
| SEGMENT OFFSET 


CLRB dst 


010011004 rdso floo0 
Fi SEGMENT : | 
OFFSET 






NS 














$S0 








SLO 








NS 











SSO 







SLO 













feds fev 


AFFECTED 


UNAFFECTED 










oa a 
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Operation 
dst <3:7>« @ 


Description 


The 8 bits of the specified 
destination byte are replaced 
with zeros. The original 
contents of the destination 
are lost. 


The destination is determined 


by the applicable addressing 
mode. 


Flags are not affected. 


CLEAR long word CLRL 





CLRL dst 


R ss [rooiitool eg pooof 5 operation 
D000, 


dst<0:31> «+ g 
“CLRL dst 


IR —S,NS coollloo| ea | 


"1 Description 


The 32 bits of the specified 
CLRL dst 


destination are replaced 
with zeros. The original 
DA NS 010 11100f0000f0000 14 
ADDRESS | are lost. 
The destination is determined 





contents of the destination 





by the applicable addressin 
CLRL dst id : . " 


O10 11100f0000 


mode. 












DA sso 


looog 15 


lo SEGMENT OFFSET 





CLRL dst 


17 
NA SLO 


01011100 fo000f0000 


SEGMENT | 














OFFSET 







CLRL dst 


ress Cee Cee 15 


ADDRESS 
CLRL dst 
1 







X SSO 15 


0001110 08Rg#0fooood 
SEGMENT OFFSET 


CLRL dst 


O1011100fRa #0 fooo0d 
i SEGMENT : : 
, OFFSET 






XY sto 18 






Flags are not affected. 





COMPLEMENT word 
COM dst 


R S,NS 10001101) Rd foooo 5 Operation 


dst<9:15> <« dst<0: 15> 
COM dst 


IR SNS oo001101f Rd Joooo 12 


COM dst 


01001101¢000 070000 
ADDRESS 


COM dst 


0100110149000 0f0 000 
SEGMENT OFFSET 


COM dst 


010011014000 070000 
E SEGMENT eee ss 
OFFSET 


COM dst 


o1ootlotl Rd#0 40 0 0 0 
ADDRESS 


Description 


The contents of the destination 

15 word operand are complemented. 
The destination operand is 
determined by the applicable 
addressing mode. 






DA NS 
















DA SSO 16 






DA SLO 














16 


COM dst 










a SSO 16 


01001101 Rd¥0 40 0 00 
5 SEGMENT OFFSET 


COM dst 


01001101 Rd#0 f0 000 


SEGMENT 







X SLO 19 





OFFSET 





Flags: 


Z: Set to l if result is zero. 
Reset otherwise. 

S: Set to | if result is negative. 
Reset otherwise. 











Pets] LL arcecreo 
cL | fovbafe | onarrecren 


COMPLEMENT byte 





IR 


DA 


DA 


DA 


S,NS 


S,NS 


NS 


SSO 


SLO 


NS 


$$0 


SLO 


COMB dst 

10001100 Rae 0000 
COMB dst 
00001100] Rd foooo 
COMB dst 
010011300 fO000 fJ0000 





ADDRESS 


COMB dst 













o1001100 f000 J0O000 
0 SEGMENT. OFFSET 


COMB dst 


01001100 fooovolooon 
G SEGMENT 
OFFSET 











COMB dst 


01001100 Rd#0 J0000 


ADDRESS 


COMB dst 












01001100 Rd#¥0 40000 
bi | SEGMENT OFFSET 


COMB dst 


01001100 Rd#O f0 000 
"| a soccnnhsdasmeemeacosnensenoece 
OFFSET 












12 


15 


16 


Operation 


dst<0:7> £ 


Description 


determined by 
addressing mode. 


Fiags: 
Z: Set to | if result ts zero. 
Reset otherwise. 
S: Set to 1 if result Is negative. 
Reset otherwise. 
P/V: Set to 1 if parity of result 


dst<0:7> 
The contents of the destination 
byte operand are complemented. 
The destination operand is 
the applicable 
I 


is even. Reset otherwise. 


COMPLEMENT FLAGS 





COMFLG 


s.Ns[10001101%c75 pyo101 7 


Operation 


Description 


The CPU flags €,Z,S and P/V are complemented or 
unaltered, according to the bit settings in the 
instruction field as described in the table below. 


effect complement C flag 


effect complement Z flag 
effect complement S$ flag 
effect complement P/V flag 





Flags: 


See above 










CTs Lan 
CULT babel oarrecres 





COMPARE register with word 





IM 


IR 


DA 


DA 


DA 


S,NS 


SNS 


SNS 


NS 


SSO 


SLO 


NS 


$$0 


SLO 


CP Rd, src 


prooovor it es | ns 


CP Rd, sre 


0000101140000 fae | 


OPERAND 





CP Rd, sre 
poooroliy ast | rd 
CP Rd, sre 











0100101190000 | Rd | 
| ADDRESS 


CP Rd, sre 


010010110000 | Rd 
E SEGMENT OFFSET 


CP Rd, src 




















i SEGMENT 
OFFSET 







CP Rd, src 
orooroli| revo | rd 
ADDRESS 


CP Rd, src 


E SEGMENT OFFSET 















CP Rd, src 
o1oo 1011} rs4o | ra | 
I SEGMENT 









OFFSET 






ededs tev! Tf accecreo | 
LD pop et unarrecres 


0100101140000 Lear | | 


10 


42 


10 


10 


13 


Operation 
Use the result of Rd<0:15>- src<0:15> 


to set flags. 


Description 


The source word operand is 
compared by subtraction with 
the contents of a general 
purpose word register designated 
by the Rd field of the instruc- 
tion. The source operand is 
determined by the applicable 
addressing mode. Both the 
source contents and destination 
contents are unaltered. | 


Flags: 


C: Reset on carry from most signi- 
ficant bit of result. Other- 
wise set to 1, indicating a 
borrow. 

Z: Set to | if result is zero. 

Reset otherwise. 
: Set to i if resuit is negative. 
Reset otherwise. 
P/V: Set to 1 on arithmetic overflow. 
Reset otherwise. 


vi 





67 


COMPARE register with byte 


IM 


IR 


DA 


DA 


DA 


SNS 


SNS 


_§,NS 


NS 


SSO 


SLO 


NS 


SSO 


SLO 


CLOCK CYCLES 


CPB Rd, src 
CPB Rd, src 


000010 10F000 of rd | 


OPERAND 








CPB Rd, src 
CPB Rd, src 













0O1001010F0000 | oRd 
ADDRESS 


CPB Rd, src 


010010 10F0000 Fora | 
0 SEGMENT OFFSET 
0000 


CPB Rd, src 

1001010) Ltd 
iL secuewr | | 
reser 


CPB Rd, sre 


ciootoro} nso | ee_| 
ADDRESS 


CPB Rd, src 


ol SEGMENT OFFSET 


CPB Rd, src 


grootovol aso | ka 
Fi SEGMENT fF 













































etal sted | | arrecren 
LLL ba fs L umerecren 





10 


13 


Operation 


Use result of Rd<0:7>- src<0:7> 


to set flags. 


Description 


The source byte operand is 
compared by subtraction with 

the contents of a general purpose 
byte register designated by the 
Rd field of the instruction. 

The source operand is determined 
by the applicable addressing 
mode. Both the source contents 
and destination contents are 
unaltered. 


Flags: 


C: Reset on carry from most signi- 
ficant bit of result. Otherwise 
set to 1, indicating a borrow. 

Z: Set to l if result is zero. 
Reset otherwise. 

S: Set to l if result is negative. 
Reset otherwise. 

P/V: Set to 1 on arithmetic overflow. 
Reset otherwise. 


COMPARE register to memory 


word, autodecrement 


CPD dst, src, Re, CC 


Operation 


If result of dst<0:15>- src<0:15> 





meets CC condition in instruction. 
Z flag + 1 
Rs<0:15> < Rs<O0:15>- 2 
Re<0:15> <« Re<0:15>- 1 
Description 
The source word operand is 
compared to the destination 
word operand by subtraction. 
The destination operand is the 
contents of the general purpose 
word register designated by the 
Rd field of the instruction. 
The source operand is a word 
in memory addressed by the 
general purpose register 
designated by the Rs field of 
the instruction. Both source 
and destination operands are 
unaltered, and the only 
action is to set the flags. 
The contents of the general 
purpose register designated 
by the Rc *ield of the instruc- 
tion are decremented by i. The 
contents of Rs are decremented 
by 2, 
| 


Iz] Id | AFFECTED aa 
fc} Ps} foaph | unarrecteo Z: Set to 1 if a comparison 


matches condition speci- 
fied in CC field. Reset 
otherwise. 

P/V: Set to 1 if result of 
decrementing Re is zero. 


thaeuwitian 
LIIG?t WtEOCe 


COMPARE 


IR 


register to memory CPDB 


byte, autodecrement 


CPDB dst, src, Re, CC 





TELL Lance 
LL bebe warrecres — 


70 







Operation 


If result of dst<0:7>- src<0:7> 
meets CC condition in instruction 


Z flag « 1 


Rs<0:15> < Rs<0:15>- 1 
Rc<0:15> <= Re<O:15>- 1 


Description 


The source byte operand is 
compared to the destination 
byte operand by subtraction. 
The destination operand is 

the contents of the general 
purpose byte register desig- 
nated by the Rd field of the 
instruction. The source op- 
erand is a byte in memory ad- 
dressed by the general pur- 
pose register designated by 

the Rs field of the instruc- 
tion. Both source and des- 
tination operands are unaltered 
and the only action is to 

set the flags. The contents 

of the general Purpose register 
designated by the Re field of 
the instruction are decremented 
by 1. The contents of Rs are 
decremented by 1}, 


Flags: 


Z: Set to 1 if a comparison 
matches condition speci- 
fied in CC field. Reset 
otherwise. 

P/V: Set to 1 if result of 
decrementing Re is zero. 
Reset otherwise. 


COMPARE register to memory 


ward, autodecrement 
and repeat 


11 + 9n% 


Operation 


If dst<0:15>- srce<0: 15>meets 












AFFECTED 


Z PV 
rel Est Veale d warrecreo 





*n is the number of 
iterations 
| 


CC condition in instruction. 


Z flag <+ ] 


Rs<0:15> <« Rs<0:15>- 2 
R«0:155 + RKO:15>- | 


repeat until termination 


Description 


The source word operand is 
compared to the destination 
word operand by subtraction. 
The source operand is a word 
in memory addressed by the 
general purpose register 
designated by the Rs field 

of the instruction. The 
destination operand is the 
contents of the general pur- 
pose word register designated 
by the Rd field of the in- 
struction. Both source and 
destination operands are un- 
altered and the only action 
is to set the flags. The 
contents of the general pur- 
pose register designated by 
the Re field of the instruc- 
tion are decremented by i. 

The contents of Rs are decre- 
mented by 2, and the operation 
will repeat until termination. 
Termination occurs when either 
the contents of Re are $ or 

CC condition is met. This 
instruction is interruptible. 


Flags: 


Z: Set to 1 if a comparison 
matches condition speci- 
fied in CC field. Reset 
otherwise. 

P/V: Set to 1 if result of 
decrementing Re is zero. 
Reset otherwise. 


- — 





COMPARE 


IR 


register to memory CPDRB 


byte, autodecrement 
and repeat 


SNS. 








CPDRB dst, sre, Rc, CC 


*n is the number of 


iterations 


TEL [ccm 
EL del [ode] orrecreo 


72 








11 + 9n* 


Operation 


If dst<0:7>- src<0:7>meets 
CC condition in instruction. 
Z flag < 1 


Rs<0:15> «+ Rs<0:15>- | 
Re<O0: 15> < Re<0: 15>- | 


repeat until termination 


Description 


The source byte operand is 
compared to the destination 
byte operand by subtraction. 
The source operand is a byte 
in memory addressed by the 
general purpose register 
designated by the Rs field of 
the instruction. The des- 
tination operand is the 
contents of the general 
purpose byte register desig- 
nated by the Rd field of the 
instruction. Both source and 
destination operands are un- 
altered and the only action 

is to set the flags. The 
contents of the general pur- 
pose register designated by 
the Rc field of the instruction 
are decremented by I. The 
contents of Rs are decremented 
by | and th operation will 
repeat until termination. 
Termination occurs when either 
the contents of Rc are @ or 

CC condition is met. This 
instruction is interruptible. 


Flags: 


Z: Set to 1 if a comparison 
matches condition speci- 
fied in CC field. Reset 
otherwise. 

P/V: Set to 1 if result of 
decrementing Re is zero. 
Reset otherwise. 


COMPARE register to memory 


word,- autoincrement 


CPI dst, src, Re, CC 


20 Operation 


If result of dst<0:15>- srce<0: 15> 





meets CC condition in instruction. 


Z flag «+ 1 
Rs<0:15> «< Rs<0:15>+ 2 
Rce<O0:15> « Re<O:15s- 1 
Description 
H 


The source word operand is 
compared to the destination 
word operand by subtraction. 
The destination operand is 

the contents of the general 
purpose word register designated 
by the Rd field of the instruc- 
tion. The source operand is 

a word in memory addressed 

by the general purpose register 
designated by the Rs field of 
the instruction. Both the 
source and destination operands 
are unaltered and the only 
action is to set the flags. 

The contents of the general 
purpose register designated 

by the Re field of the instruc- 
tion are decremented by 1. 

The contents of Rs are incre- 
mented by 2. 


Riese =e _ Flags: 
z oy 
HECD 











ict | Z: Set to 1 if a comparison 
matches condition speci- 
fied in CC field. Reset 
otherwise. 

P/V: Set-to 1 if result of 
decrementing Re is zere. 


Reset otherwise. 


COMPARE register to memory 


IR 


byte, autoincrement. 


CPIB dst, src, Re, CC 









CELL rcs 
LET fol al orrecreo_ 


74 





20 


Operation 


If result of dst<0:7>- srcee0:7> 
meets CC conditon in instruction. 


Z flag « 1 


Rs<0: 15> < Rs<0: 15>+ 1 
Re<O0: 15> <« Rc<0: 15>- 1 


Description 


The source byte operand is 
compared to the destination 
byte operand by subtraction. 
The destination operand is 

the contents of the general 
purpose byte register desig- 
nated by the Rd field of the 
instruction. The source 
operand is a byte in memory 
addressed by the general pur- 
pose register designated by the 
Rs field of the instruction. 
Both the source and des- 
tination operands are unaltered, 
and the only action is to set 
the flags. The contents of 

the general purpose register 
designated by the Rc field 

of the instruction are 
decremented by 1. The contents 
of Rs are incremented by 1. 


Flags: 


Z: Set to 1 if a comparison 
matches condition speci- 
fied ‘in CC field. Reset 
otherwise. 

P/V: Set to 1 if result of 
decrementing Re is zero. 
Reset otherwise. 


COMPARE IMMEDIATE word with 


memory 





IR 


DA 


DA 


DA 


S,NS 


NS 


SSO 


SLO 


NS 


SSO 


SLO 


CP dst, IM 


00001101] Rd fooor 
| OPERAND 


cP dst, IM 


01001101f0000 Bead 
OPERAND 
ADDRESS 


CP dst, IM 
0100110°1f0 000 avaneaid 


OPERAND 
ol scouenr | oreser 


CP dst, IM 


orooiroifoooopoon 
a 
A] secnenr | - 
Loreser 


CP dst, IM 


010011014 Rd¥o boo 1| 
3 OPERAND | 


ADDRESS | 


CP dst, IM 


bieeiteiprm poo 


OPERAND 
A SEGMENT OFFSET 


CP dst, IM 


010011011 Ra#¥0 pool, 
OPERAND 


] SEGMENT | 


OFFSET 



















































ich z} fev) | | aerecren 
EERE 


14 


17 


18 


Operation 


Use result of dst<0:15>- src<0: 15> 


to set flags (see below). 


Description 


The immediate source word operand 
is compared with the destination 
word operand, The comparison is 
achieved by subtraction. The 
destination operand is determined 
by the applicable addressing mode. 
The contents of the destination 
operand are unaltered and the only 
action is to set the flags as 
described below. 


Flags: 


CC: Reset on carry from most 


significant bit of result. 
Otherwise set to 1, indicating 
a borrow. 

Z: Set to 1 if result is zero. 
Reset otherwise. 

S: Set to 1 if result is negative. 
Reset otherwise. 


P/V: Set to | on arithmetic overfiow. 


Reset otherwise. 





COMPARE IMMEDIATE byte with 


IR 


DA 


DA 


DA 


X 


NS 


$S0 


SLO 


NS 


SSO 


SLO 


memory 


CP IM, dst 


oooorioo| ad fooor) 
OPERAND 


CP IM, dst 


0100110 040000 boo 1, 
| OPERAND 
ADDRESS 


CP IM, dst 


O100 11007000 0f000 1 






















OPERAND 
2 SEGMENT | OFFSET 
CP IM, dst 
Oooo ofoono of oo 
OPERAND CIR ASSO 6 OOOO OOO 





0 SEGMENT : 
OFFSET 


cP 1M, dst 


01001100] ardgo foool, 


OPERAND 


ADDRESS 


CP IM, dst 


re 


OPERAND 


lo] SEGMENT OFFSET 


IM, dst 


ERTey eek FEE) 
a 
soe | 
ar a 






























EEE PLL] rc 
COT Peal of ovarrecres 
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1] 


17 


15 


Operation 


Use result of dst<0:7>- src<0: /> 


to set flags, 


Description 


The immediate source byte operand 
is compared with the destination 
byte operand. The destination 
operand Is determined by the 
applicable addressing mode. The 
contents of the destination 
operand are unaltered. 


Flags; 


C: Reset on carry from most 
Significant bit of result. 
Otherwise set to 1, indicating 
a borrow. 

Z: Set to | if result is 0. 

Reset otherwise. 

S$: Set to 1 if result is negative. 
Reset otherwise. 

P/V: Set to 1 on arithmetic over- 
flow. Reset otherwise. 


COMPARE register to memory 


word autoincrement 
and repeat 


CPIR dst, src, Re, CC 





Operation 
If dst<0:15>- src<0:15>meets 
CC condition tn instruction. 
*n is the number of 
iterations z tlag.2. 4 

Rs<0O:15> < Rs<0:15>4 2 

Re<O0:15> « Re<0:15>- 1 

repeat until] termination 

Description 

The source word operand is 

compared to the destination 

word operand by subtraction. 

The source operand is a word 

in memory addressed by the 

general purpose register 

designated by the Rs field 

of the instruction. The 

destination operand is the 

content of the general purpose 

word register designated by 

the Rd field of the instruc- 

tion. Both source and des- 

tinatton operands are un- 

altered and the only action 

is to set the flags. The 

contents of the general pur- 

pose register designated by 

the Re field of the instruc- 

tion are decremented by 1. 

The contents of Rs are incre- 
mented by 2. The operation 
will repeat until termination. 
Termination occurs when either 
the contents of Re are @ or 
CC condition ts met. This 
I 
I 


instruction is interruptible. 








Fiags: 





AFFECTED 


UNAFFECTED 


Z: Set to 1 if a comparison 
matches condition speci- 
fied in CC field. Reset 
otherwise. 

P/V: Set to 1 if result of 
decrementing Re is zer 
Reset otherwise. 





Z PY 
ch As doa 


a) 


COMPARE register to memory CPIRB 
byte autoincrement 
and repeat 





11 + 9n* Operation 


If dst<0:7>- src<0: />meets 

j ae i Gia Pain. 
kn Te -the Homber of CC condition in instruction 
iterations Z flag + 1 


Rs<0:15> < Rs<O:15>4 | 
Re<0: 15> « Rce<O:15>- 1 


repeat until termination 


Description 


The source byte operand is 
compared to the destination 

byte operand by subtraction 

The source eperand is a byte 
in memory addressed by the 

general purpose register | 
designated by the Rs field 
of the instruction. The | 
destination operand is the | 
contents of the general 

purpose byte register desig- | 
nated by the Rd field of the 
instruction. Both the source 

and destination operands are 
unaltered and the only action 

is to set the flags. The con- | 
tents of the general purpose 
register designated by the | 
Re field of the instruction 

are decremented by 1. The 
contents of Rs are incremented 

by 1, and the operation will 

repeat until termination. 
Termination occurs when either 

the contents of Re are @ or 

CC condition is met. This 
Instruction is interruptible. 


Flags: 










pet yd Ld arrecreo 
cL [sf foal] unacrecten 


Z: Set to 1 if a comparison 
matches condition speci- 
fied in CC field. Reset 
otherwise. 

P/V: Set to 1 if result of 
decrementing Re fs zero. 
Reset otherwise. 





COMPARE 


register with long 
word. 





IR 


DA 


DA 


DA 


CPL Rd, src 


ss [rooroooo| as | ks 


S,NS 


S,NS 


NS 


$30 


SLO 


NS 


S19) 


SLO 


CEL CRG. “sre 
ooorcooofooool na | 


CPL Rd, src 
00010000  Rs¥0 


CPL Rd, src 


01010000 F000 of ra 
ADDRESS 


CPL Rd, src 


01010000 fooo of rd | 
b | SEGMENT OFFSET 


CPL Rd, sre 


01010000 fooo} ad 
SEGMENT : 
OFFSET 


CPL Rd, src 



































D1010000 


Te es 


ADDRESS 





CPL Rd, sre 










D1010000 


Tee Te 
OFFSET 


SEGMENT 


CPL. Rd. src 





OFFSET 


AFFECTED 


UNAFFECTED 


15 


16 


18 


16 


16 


19 


Operation 


Use result of Rd<0:31>- sre<0:31> 


to set flags. 


Description 
The source long word operand 
| 


is compared by subtraction 
with the contents of a general 
purpose register pair 
designated by the Rd field 

of the instruction. The 
source operand js determined 
by the applicable addressing 
mode. Both the source 
contents and destination 
contents are unaltered. 


Flags: 


C: Reset on carry from most 
significant bit of result. 
Otherwise set to 1, indica- 
ting a borrow. 

Z: Set to 1 if result iszero. 
Reset otherwise. 

> Set to l if result Is nega- 
tive. Reset otherwise. 

: Set to 1 on arithmetic over- 
flow. Reset otherwise. 





COMPARE 


IR 


memory, autodecrement 


CPSD dst, sre, Rc, CC 









yz tte | arrecteo | 
ot Ast foafh | unarrecreo | 


80 






Operation 


if result of dst<0:15>- sre<0: 15> 
meets CC condition in instruction, 
Z flag * 1 


Rs<0: 15> < Rs<9: 15>-2 
Rd<O: 15> < Rd<0: 15>-2 
ReeO: 15> < Re<0: 15>-1 


Description 


The source word operand is 
compared to the destination 
word operand. Both the 
source and destination 
operands are words in memory 
addressed by the general pur- 
pose registers designated in 
the Rd and Rs fields of the 
instruction. The comparison 
is achieved by subtraction. 
The contents of the general 
purpose register designated 
by the Rc field of the in- 
Struction are decremented by 
1. The source and destination 
operands are unaltered. The 
contents of the Rs and Rd 
registers are decremented by 
2. 


Flags: 


Z: Set to 1 if a comparison 
matches condition speci- 
fied in CC field. Reset 
otherwise. 

P/V: Set to 1 if result of 
decrementing Re is zero. 
Reset otherwise. 


COMPARE byte strings in CPSDB 


memory, autodecrement 





CPSD dst, src, Pc, CC 
gooof re | kd | cc 






IR 


SNS 25 Operation 





if result of Dst<0:7>- Srce<0:7> 


meets CC condition, Z flag + ! 
Rs<0:15> «+ Rs<0:15> - 1 
Rd<0:15> «+ Rd<0O:15> - 1] 
Rc<O0:15> < Rce<O0:15> - | 
Description 

I 


The source byte operand is 
compared to the destination 
byte operand. Both the 

source and destination . 
operands are bytes in memory 
addressed by the general pur- 
pose registers designated 

in the Rd and Rs fields of the 
instruction. The comparison 

is achieved by subtraction. 

The contents of the general 
purpose register designated 

by the Re field of the instruc- 
tion are decremented by 1. 

The contents of Rs and Rd are 
both decremented by 1. The 
source and destination operands 
are unaltered. The contents 

of the Rs and Rd registers are 
decremented by 1. 






Flags: 





AFFECTED 


Z PV 
lc J fs | poajh | unarrecteo Z: Set to 1 if a comparison 
matches condition speci- 
fied in CC field. Reset 
otherwise. 
P/V: Set to 1 if result of 
decrementing Re is zero. 


Reset otherwise. 





81 


COMPARE word strings in CPS DR 


memory, autodecrement 
and repeat 


CPSDR dst, src, Rc, CC 


IR 


11 + 14n4— 
Operation 


If result of dst<0:15>- sre<0: 15> 





*n = number of fe ee . 
. Z meets CC condition in instruction 
iterations 


Z flag <« | 


Rs<O0:15> « Rs<0:15>- 2 
Rd<0:15> «+ Rd<0:15>- 2 
Re<O0:15> <« Re<O:15>- 1 


repeat until termination 


Description 


The source word operand is 
compared to the destination 
word operand. Both the source 
and destination operands are 
words in memory addressed by 
the general purpose registers 
designated in the Rs and Rd 
fields of the instruction. 

The comparison is achieved by 
subtraction. Both source and 
destination operands are 
unaltered. The contents of 
the general purpose register 
designated by the Rc field of 
the instruction are decremented 
by 1. The contents of the 

Rs and Rd registers are both 
decremented by 2. The oper- 
ation will repeat until 
termination. Termination 
occurs when either the contents 
of Re are @ or CC condition is 
met. This instruction is 
interruptible. 






Flags: 


Ce el [enc 
PEEL Pay oareces 





Z: Set to 1 if a comparison 
matches condition speci- 
fied in CC field. Reset 
otherwise. 

P/V: Set to 1 if result of 
decrementing Rc is zero. 
Reset otherwise. 
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OE eae hone 


and repeat 





CPSDRB dst, src, Rc, CC 


S,NS 11 + 14n* 


IR 





Re Rd cc 


*n = number of © 
Iterations 
i} 











Cay [cece 
Pe Lay ovsrreces 


Operation 


if result of Dst<0:7>- Srce<0:/> 


meets CC condition, Z flag + | 


Rs<O: 15> <— Rs<0:15>- 1 
Rd<0:15> < Rd<O0:15>- 1 
Rc<0:15> < Rce<O:15>- 1 


repeat until termination 


Description 


The source byte operand is 
compared to the destination 
byte operand. Both the source 
and destination operands are 
bytes in memory addressed by 
the general purpose registers 
designated in the Rs and Rd 
fields of the instruction. 

The comparison is achieved 

by subtraction. Both source 
and destination operands are 
unaltered and the only action 
is to set the flags. The 
contents of the general purpose 
register designated by the Rc 
field of the instruction are 
decremented by 1. The contents 
of the Rs and Rd registers are 
both decremented by 1. The 
operation will repeat until 
termination. Termination occurs 
when either: The contents of 

Re are 9 (string exhausted) or 
CC condition is met. This in- 
struction is interruptible. 


Flags: 


Z: Set to 1 if a comparison 
matches condition speci- 
fied in CC field. Reset 
otherwise. 

P/V: Set to 1 if result of 
decrementing Re is zero. 
Reset otherwise. 


COMPARE word strings 


in memory, auto= 
increment 






CPS] dst, src, Re, CC 





CELI rccres 
LL bel ol ovarrecreo 





Operation _ 

1f result of dst<0: 15> - srce<0: 15> 
meets CC condition in instruction. 
Z flag + J 


Rs@: 15> <+ Rs<O0: 15>+ 2 
Rd<0:15> « Rd<0:15>+ 2 
Re<0:15>-< Re«O0:15>-] 


Description 


The source word operand is 
compared to the destination 
word operand. Both the source 
and destination operands are 
words in memory addressed by 
the general purpose registers 
designated in the Rs and Rd 
fields of the instruction. 

The comparison is achieved by 
subtraction. The contents of 
the general purpose register 
designated by the Rc field of 
the instruction are decremented 
by 1. The source and destina- 
tion operands are unaltered. 
The contents of the Rs and Rd 
registers are incremented by 2, 


Flags: 


Z: Set to 1 if a comparison 
matches condition speci- 
fied in CC field. Reset 
otherwise. 


P/V: Set to 1 If result of 


decrementing Re is zero. 
Reset otherwise. 


COMPARE byte strings in 


memory, autoincrement. — 





CPSIB dst, src, Re, CC 


poriioto| & Joord 
ooo} nc fort | ce 






IR SNS 





TTTrrir,.... 7 


Operation 


If dst<O:7> - sre<0:7> 


meets CC condition fn instruction 


Z flag + ] 


Rs<O: 15> < Rs<0: 15>+ 1 
RKO: 15> + Rd<0:15>+ 1 
RKO:19> <€« R«0:15>- } 


Description 


The source byte operand is 
compared to the destination 
byte operand by subtraction. 
Both the source and destination 
operands are bytes in memory 
addressed by the general 
purpose registers designated 
in the Rd and Rs fields of the 
instruction. The comparison 
is achieved by subtraction. 
The contents of the general 
purpose register designated 

by the Re field of the 
instruction are decremented 

by 1. Both source and 
destination operands are 
unaltered. The contents of 
the Rs and Rd registers are 
incremented by 1. 


Flaas: 


Z: Set to 1 if a comparison 
matches condition speci- 
fied in CC field. Reset 
otherwise. 

P/V: Set to 1 if result of 
decrementing Re is zero. 
Reset otherwise. 


COMPARE word strings in 


memory, autoincrement 
and repeat 


CPSIR dst, src, Rc, CC 


11 + 14n% 





a 


*h = number of — 
iterations 






CELL ces 
ete bale] warrecreo_ 
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Operation 


If result of dst<0:15>- src<0: 15> 


meets CC conditon in instruction. 


Z flag <« I 
Rs<0:15> <« Rs<0:15>+ 2 


RKO: 15> © Rd O: 1554+ 2 
R«0:19 « RO: 15>- } 


repeat until termination 


Description 


The source word operand is 
compared to the destination 
word operand. Both the source 
and destination operands are 
words in memory addressed by 
the general purpose registers 
designated in the Rs and Rd 
Fields of the instruction. 

The comparison is achieved 

by subtraction. Both source 
and destination operands are 
unaltered. The contents of 

the general purpose register 
designated by the Rc field of 
the instruction are decremented 
by 1. The contents of the 

Rs and Rd registers are both 
incremented by 2. The operation | 
will repeat until termination. 
Termination occurs when either | 
the contents of Rc are @ or CC 
condition is met. This 
instruction is interruptible. 


Flags: 


Z: Set to 1 if a comparison 
matches condition speci- 
fied in CC field. Reset 
otherwise. 

P/V: Set to 1 if result of 
decrementing Rc is zero. 
Reset otherwise. 


COMPARE byte strings, in CPSIRB 


memory autoincrement 
and repeat 









CPSIRB dst, src, Rc, CC 





IR SNS 


11 + 14% Operation 


lf dst<O:7>- src<0:7> meets 





CC condition in instruction. 


*n = number of 
iterations Z flag + 1] 


Rs<0: 15> < Rs<0:15>4 ] 
Rd<0:15> < Rd<0O:15>4+ ] 
Re<O0: 15> <« Re<0:15>- } 


repeat until termination 


Description 


The source byte operand is 
compared to the destination 
byte operand. Both the source 
and destination operands are 
bytes in memory addressed by 
the general purpose registers 
designated in the Rs and'Rd 
fields of the instruction. 
The comparison is achieved 
by subtraction. Both source 
and destination operands are 
unaltered and the only action 
is to set the flags. The 
contents of the general pur- 
pose register designated by 
the Re field of the instruc- 
tion are decremented by 1. 

I 


The contents of the Rs and Rd 
registers are both incremented 
by |. The operation will 
repeat until termination. 
Termination occurs when either 
the contents of Rc are Q 

or CC condition is met. This 
instruction is interruptible. 





tet dee | erecres 


Flags: 


el ds | [on | wnarrecres 
matches condition speci- 


Z: Set to 1 if a comparison 
fied in CC field. Reset 
i 





otherwise. 

P/V: Set to 1 if result of 
decrementing Rc is zero. 
Reset otherwise. 
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DECIMAL ADJUST byte 


DAB 


DAB Rd 


R sws[iottoooo| rm pooo| 


PRECEDING 
ARITHMETIC 
OPERATION 


ADDB 
ADCB 


SUBB 
SBCB 





_€ FLAG 
BEFORE 
DAB 


~ © OO Co oOo oO 


— 


dst<4:7> 
(HEX) 


0-9 
0-8 
0-9 
A-F 
9-F 
A-F 
0-2. 
0-2 
0-3 
0-9 
0-8 
7-F 
6-F 


ePeyeL | recs 
CLL Leet [acrecres 


H FLAG 
BEFORE 
DAB 


oO 


~ Oo & 


-—_ © Oo 





Operation 


5 dst<0:7> « dst<0:7>+ BCD<0:7> 


Description 


A destination byte register, 
designated by the Rd field 
of the instruction, is 
adjusted by the addition of 
the BCD operand given in the 
table below. This instruc- 
tion converts a byte (binary 
representation) into a two 
digit binary coded decimal 
representation, following an 
arithmetic operation. 


dst<0:3> BCD<0:7> C FLAG 


(HEX) AFTER 
DAB 

0-9 00 0 
A-F 06 0 
0-3 06 0 
0-9 60 ] 
A-F 66 1 
0-3 66 ] 
0-9 60 1 
A-F 66 1 
0-3 66 I 
0-9 00 0 
6-F FA 

0-9 AO ] 
6-F 9A 1 

Flags: 


C: Set or reset according to table. 

Z: Set to 1 if result is zero. 
Reset otherwise. 

S: Set to 1 if the most sig- 
nificant bit of the result 
is set. Reset otherwise. 


DECREMENT byte register 


and jump on nor zero 





DBJNZ Rc, d 


RA iit re fol oisptacenen! 1 





Ta] 
E ble bebabe] warrecres 


Operation 


ResOs fo Ress 7 >=] 
Otherwise PC «+ Updated PC 


Description 


The contents of the general 
purpose byte register desig- 
nated by the Rc field of the 
instruction are decremented, | 
and if this produces a non- 
zero result, a jump is executed. 
The jump address is obtained 

by subtracting the contents of 
the 7 bit displace- 

ment field, which has been 

left shifted (ie word aligned) 
from the contents of the up- 
dated program counter (ie 
incremented by 2). The re- 
sultant address is loaded 
#nto the program counter and 
is used as the jump destination. 
The instruction displacement 
field is interpreted as a 7 

bit unsigned Integer. Thus 

the range of the relative jump 
is § to -127 words with respect 
to the updated PC. 


If the register decrementation 
produces a zero result, then the 
contents of the program counter 
are merely updated by incre- 


If Re<O:7> - 1 #0 

Then PC + Updated Pc-2x displacement 

menting by 2. 
| 


Flags are not affected. 





DECREMENT word 


fF 


2 SNS 
IR SNS 
DA NS 
DA SSO 
DA SLO 
X NS 

x SS0 
X SLO 


OFFSET 


DEC dst, N 

DEC dst, N 
oovoror ed fon 
DEC dst, N 
orioioiifoood wn 





ADDRESS 





DEC dst, N 


oiicrorifooos 
E SEGMENT OFFSET 















DEC dst, y 






SEGMENT 








DEC dst, N 


ADDRESS 


DEC dst, N 


Pn ce 
‘ol SEGMENT OFF 


DEC dst, N 


ourorori| rao | 
SEGMENT 
OFFSET 










SET 








AFFECTED 


UNAFFECTED 





16 


Operation 


dst<$:15> <« dst<@:15> - N- 1 


Description 


A value between 1 and 16 

is subtracted from the 
destination operand word 
and the result is loaded 
back into the destination. 
The desired value to be 
subtracted is specified 

by the N field. N = § 
corresponds to value 1 and 
so on and N = F corresponds 
to value 16. The destination 
is determined by the 
applicable addressing mode. 


Flags: 


Z: Set to 1 if result is zero. 
Reset otherwise. 

S: Set to 1 if result is negative. 
Reset otherwise. 


P/V: Set to 1 on arithmetic overflow. 


Reset otherwise. 


DECREMENT byte 





S,NS 


S,NS 


NS 


$$0 


SLO 


NS 


$S0 


SLO 


flollotlololoooo Fon f 


DECB dst, N 


10101010 re 


DECB dst, N 


00101010 
DECB dst, N 


01101010f 0000 roe 
ADDRESS 


DECB dst, N 


Oo1101010F0000 Ee 
E SEGMENT OFFSET 


DECB ds, N 




























Fl SEGMENT 
OFFSET 






DECR dst, N 
01101010{4 = Rd#0 Foy | 


ADDRESS 


DECB dst,.N 












01101010 rio fon | 
0] SEGMENT OFFSET 


DECB dst, N 


a SEGMENT be) oe 
OFFSET ; 









[2] slow | AFFECTED 
cf | | forte unarrecteo 


hk 

Operation 
11 dst<0:7> « dst<0:7/> - N- 1 
13 Description 


A value between 1 and 16 
is subtracted from the 
destination byte operand and 
the result is loaded back 
into the destination. The 
desired value to be sub- 

14 tracted is specified by 
the N field. N = @ 
corresponds to value 1 and 
so on, and N = F corresponds 
to value 16. The desti- 
nation is determined by the 
applicable addressing mode. 


17 


Flags: 


Z: Set to 1 if result is zero. 


Reset otherwise. 


S: Set to 1 if result negative. 


Reset otherwise. 
P/V: Set to 1 on arithmetic 
overflow. 


DISABLE INTERRUPT 


DI 


SWS Jo ii iiioo booooown 


CO 
ef Dla oarrecres 


92 





This is a system tnstruction. 


Operation 

Fcw<I1> « @ for N=@ 
Fcw<tl> <« FCW<11> for N=1 
FCW<12> « § for V=9 


FCW<12> < FCW<12>for V=]1 


Description 


The interrupt enables in the 
FCW are reset to @ dependent 
upon the valiiés of the N & V 
bit within the instruction. 

A value of I in these bit 
positions causes the relevant 
interrupt enable to be 
unaltered, and a value of @ 
causes the relevant interrupt 
enable to be Reset. The bit 
designated V in the instruc- 
tion controls the vectored 
interrupt enable bit and 

the bit designated N controls 
the non-vectored enable 
interrupt bit. 


Flags are not affected. 


DIVIBE register pair by 
source word 


DIV 





S,NS 


SNS 


SNS 


NS 


$0 


SLO 


NS 


S30 


SLO 


DIV dst, src 


DIV dst, sre 


oootrori poood a 
OPERAND 


DIV dst, sre 









DIV dst, src 


ororrorifooood as 
ADDRESS 


DIV dst, src 


prorrorifooood ns 
lo] SEGMENT OFFSET 


DIV dst, src 


propor tooo ty 
H SEGMENT : : 
OFFSET | 


DIV dst. sre 


TTETTE COM ETM 
ADDRESS 


DIV dst, src 


0 SEGMENT OFFSET 































ao te cee 
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35 


95 


96 


37 


99 


a7 


37 


100 


Operation 


dst<0:15> <« dst<0:31> /srce<0:15> 


dst<i6:31> < Remainder 


Description 


A 32-bit signed integer 
(dividend) is contained in 
a destination register pair 
designated by the Rd field 
of the instruction. 


A 16-bit signed integer source 
operand (divisor) is determined 
by the applicable addressing 
mode. Division is performed 
to obtain a 16-bit quotient 

and a 16-bit remainder. 


The quotient is loaded into 

the jeast significant desti- 
nation register. The remainder 
is loaded into the most signi- 
ficant destination register. 
The source operand is not 
altered. | 


The original contents of the 
destination are lost unless 
the division operation is 
aborted. This occurs if the 
divisor is zero or if the 
magnitude of the divisor jis 
less than or equal to the 
magnitude of the high order 
half of the dividend. 


The aborted instruction takes 
less than 30 clock cycles. 


Flags: 


C: Set to 1 if the quotient jis 
less than -215 or greater than/ 
equal to 2+15, 

Z: Set to ] if either the quotient 


or divisor 


otherwise. 
S: Set if quotient is negative. 
Reset otherwise. 


Ce ol Bn set 


is auiue INGOTS L 


P/V: Set to 1 if division is 


aborted. Reset otherwise. 


Reset otherwise. 
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DIVIDE register quadruple by DIVL | 


IM 


IR 


DA 


DA 


DA 


26 


S,NS 


S,NS 


SNS 


NS 


$S0 


SLO 


NS 


$S0 


SLO 


source long word 


DIVL dst, src 


lool1oic| es | gg | 
DIVL dst, src 


] OPERAND 16 
15 OPERAND ’ 


DIVL dst, src 


poorer | aso | ks 


DIVL dst, sre 


0101101 0f0000 
ADDRESS 


DIVL dst, src 
provioropooo| ra | 
b SEGMENT OFFSET 















DIVL dst, sre 









i SEGMENT fF 
OFFSET 







DIVE dst, src 


01011010] Ro | Ro _| 
ADDRESS 


DIVL dst, sre 


proriora | ayo fd 


0, SEGMENT OFFSET 


DIVL dst, src 








AFFECTED 


UNAFFECTED 





723 


723 


723 


724 


725 


727 


725 


725 


728 


Operation 


dst<0:31> « dst<0:63> /sre<0:31> 
dst<32:63> « Remainder 


Description 


A 64-bit signed integer 
(dividend) is contained in 
a quadruple destination 
register designated by the 
Rd field of the instruction. 


A 32-bit signed integer 
source operand (divisor) 

is determined by the 
applicable addressing mode. 
Division is performed to 
obtain a 32-bit quotient 
and a 32-bit remainder. 


The quotient is loaded into 
the least significant desti- 
nation register pair. The 
remainder is loaded into 

the most significant desti- 
nation register pair. The 
source operand is not altered. 


The original contents of the 
‘destination are lost unless 
the division operation is- 
aborted. This occurs if the 

divisor is zero or if the 
magnitude of the divisor is 
less than or equal to the 
magnitude of the high order 
half of the dividend. 


The aborted instruction takes 
a maximum of 60 clock cycles. 


Flags: 


C: Set to 1 if the quotient jis 
less than -22° or greater than/ 
equal to 2*3 Reset otherwise. 

Z: Set to 1 if either the quotient 
or divisor is zero. Reset 
otherwise. 

S: Set if quotient is negative. 
Reset otherwise. 

P/V: Set to 1 if division is 
aborted. Reset otherwise. 


DECREMENT word register DJNZ 


& jump on non zero 





DJNZ Rc, d 


u Pr [ Penrice] 1 tpratton 


Re<O:15> ©€ Re<O;15> - 1 
Tf Rce<0:15> 40 
Then PC « Updated PC-2x displacement 
Otherwise PC <« Updated PC 


Description 


The contents of the general 
purpose word register desig- 
nated by the Rc field of the 
instruction are decremented ~ 
and if this produces a non- 
zero result, a jump is executed. 
The jump address is obtained 
by subtracting the contents 

of the 7 bit instruction dis- 
placement field which has been 
left shifted (ie word aligned) 
from the contents of the 
updated program counter (ie 
incremented by 2). The 
resultant address is loaded 
into the program counter and 
is used as the jump destina- 
tion. The ‘dis- 

placement field is inter- 
preted as a 7 bit unsigned 
integer. Thus the range of 
the relative jump is @ to 

-127 words with respect to the 
updated PC. 


lf the register decrementation 
produces a zero result, then 
the contents of the program 
counter are merely updated by 
incrementing by 2. 


SS 






TT ft [yd | oarrecteo | 
eleTe [eda [ oarrecre_ 


Flags are not affected. 
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ENABLE INTERRUPT [er | 


El 


susforiiiroolooooorys 









Ceres 
CS Ae 


This is a system instruction. 


6 


Operation 


FCW<11> < 1 for N= 


FCW<]11> < FCW<11>for N=1 
FCW<12> < 1 for V=@ 
FCW<12> < FCW<12>for V=1 


Description 


The interrupt enables in the 
FCW are set to 1 dependent 
upon the values of the N & V 
bits within the instruction. 
Avalueof 1 in these bit 
positions causes the relevant 
interrupt enable to be un- 
altered, and a value of @ 
causes the relevant interrupt 
enable to be set. The bit 
designated V in the instruction 
controls the vectored inter- 
rupt enable bit and the bit 
designated N controls the 
non-vectored interrupt enable 
bit. 


Flags are not affected. 


EXCHANGE source word with [ ex ] 


destination word 





Sre<0:15> € 9 dst<0: 15> 


Es Operation 


Description 
EX Rd, sre 


ADDRESS 


The contents of the source 

15 operand word are exchanged 
with the contents of the desti- 
nation operand word. The 
destination operand is always 
a general purpose word register 






DA NS 













EX Rd, src designated by the Rd field 
, : ) — of the instruction, The 
DA $so po 1101101 fo 000 fae 16 source operand is determined 
by the appropriate addressing 
mode. 


SEGMENT OFFSET 


EX Rd, src 







DA SLO 18 


Ex Rd, src 


ADDRESS 


EX Rd, sre 

x 5S0 16 
EX Rd, src | 

x sto forrorroif es [ra | 19 





SEGMENT [EF 


EX Rd, sre 
IR sys Potottor] rs | 
OFFSET 
1 


AFFELIEV 


ciz]s pvfoal H| UNAFFECTED 


Fiags are not affected. 
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EXCHANGE Source byte with 


ooo 


IR 


DA 


DA 


DA 


destination byte 


EXB Rd 5 Src 


EXB Rd, src 


EXB Rd, src 


ADDRESS © 


EXB Rd, src 


EXB Rd, src 


SEGMENT | 
OFFSET 


EXB Rd, src 


ADDRESS 


EXB Rd, src 


0 | SEGMENT OFFSET 


EXB Rd, src 


SEGMENT 






NS 










SSO 








SLO 













NS 










SSO 





SLO 





PLL LT I arrecres 
UNAFFECTED 
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12 


15 


18 


16 


Operation 


src<0:7> <> dst<0:/> 


Deser pllon.- 


The contents of the source 
operand byte are exchanged with 
the contents of the destination 
operand byte. The destination 
operand is always a general 
purpose byte register designated 
by the Rd field of the instruc- 
tion, The source operand 

is determined by the appropriate 
addressing mode. 


Flags are not affected. 


EXTEND sign of a word EXTS 





EXTS Rd 


2 suns LLottooort vag [roto] 1 operation 


lf dst<O0:15> is negative 
dst<16:34> « 1's 
otherwise dst<16:31> «+ @ 
Description 
The destination is a general 
| 


purpose register pair, designated 
by the Rd field of the instruc- 
tion. The sign bit of 

the less significant 

register of the pair is copied 
into each bit position of the 
most significant register. In 
this manner, the sign of the 
operand is preserved as the 
operand is extended from 16 to 
32 bits in length. 








AFFECTED 


ae 
CG 


Flags are not affected. 





EXTEND 


sign of a byte EXTSB 


EXTSB Rd 


SSNS f}0110001 | rd Joooo 





CCC ces 
ET | warren | 





100 


VW 


Operation 


If dst<0:7> is negative 
dst<8:15> « 1's 


otherwise dst<8:15> «+ g 


Description 


The destination is a general 
purpose register, designated by 
the Rd field of the instruction. 
The sign bit of the 

the less significant byte of the 
register is copied into each 
position of the most significant 
byte.. In this manner, 

the sign of the operand is 
preserved as the cperand is 
extended from 8 to 16 bits. 


Flags are not affected, 


EXTEND sign of a long word EXTSL 





EXTSL, Rd 


R SSNS f} 90710001 | ord fort] 1] Operation 


If dst<0:31> is negative 


dst<32:63> « I's 
Otherwise dst<32:63> < G 
i 


Description 


The destination is a general 
purpose register quad 
designated by the Rd field of 
the instruction. The 

sign bit of the less 
Significant register pair of 
the quad is copied into 

each bit position of the most 
significant register pair. 

In this manner, the sign of the 
operand is preserved as the 
operand is extended from 32 
to 64 bits. 


| rT I a 


AFFEC 
NA 


ED 
}C} Zz} s fev] oalH | uNarrecten. 





Flags are not affected. 
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HALT This is a system instruction. 


HALT 


loriirorofooooooos) 8+ 3m 


*Interrupts are recognized at the 
end of each 3 cycle period. 


Description 


Instruction execution is 
suspended and CPU will be 
in a wait state until an 
interrupt or reset is 
received. 


While in wait state, bus 
requests will be 


acknowledged and memory 
refresh will continue. 


CO ec 
rebel sfonde | warrecteo— 
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Flags are not affected. 





INPUT word to register [in | 


from 1/0 port 


This is a system instruction. 





IN Rd, src 


ss footitroif rs fiw | 





iN Rd, src 
DA S,NS § 12 
| PORT ADDRESS 
I 


AFFECTED 
E Let sbe Lote [oarrecre 





Operation 


Rd<O:15> << srce<0:15> 


Description 


A general purpose word 
destination register desig- 
nated by the Rd field of 

the instruction is loaded 
from an input port. The 
port address is determined 
by the applicable addressing 
mode. The original contents 
of the destination are lost. 


Flags are not affected. 
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INPUT byte to register 


IR 


DA 


from 1/0 port 


INB Rd, Rs 


sus footritoof rs fir} io 


INB Rd, src 


ooriioro} xs bioo 
| PORT ADDRESS 


S,NS 12 









TTT I arecres 
Tels levfoal an] onarrecten 
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This is a system instruction. 


Operation 


Rd <0:7> + src<0:7> 


Description 


A general purpose byte 
destination register 
designated by the Rd field 
of the instruction is 
loaded from an input port. 
The port address is deter-~ 
mined by the applicable 
addressing mode. The 
original contents of the 
destination are lost. 


Flags are not affected. 


INCREMENT word 


Line ] 





INC dst, N 


R sts[rotorooif ra | on | 


INC dst, N 
IR SNS7O0101001 
INC dst, N 
DA NS 01101001f0000 ne 
i 










ADDRESS 


INC dst, N 


0110100190000 PN 
}0 SEGMENT OFFSET 


INC dst, N 


0110100110000 PON | 
Fi SEGMENT fF 
OFFSET | 


INC dst, N 


ADDRESS 


INC dst, N 


oriotooif rs | | 
lo SEGMENT OFFSET 


INC dst, N 


oriotooi} es | wn | 
i SEGMENT 
OFFSET 









DA SSO 





DA SLO 



















X SSO 










| ret sted | | AFFECTE 






T 
ECTED 


Fe 
PLL Let | onare 
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14 


16 


14 


Operation 


dst<0:15> <« dst<0:15> +N + 1 


Description 


A value between 1 and 16 

is added to the destination 
operand word and the 

result is loaded back into 
the destination. The 
desired value to be added 

is specified by the N field. 
N = § corresponds to value 1 
and so on, and N= F 
corresponds to value 16. 

The destination is determined 
by the applicable addressing 
mode. 


Flags: 


Z: Set to 1 if result is zero. 
Reset otherwise. 
S: Set to 1 if result is negative. 
Reset otherwise. 
P/V: Set to 1 on arithmetic 
overflow. Reset otherwise. 


INCREMENT byte 


IR 


DA 


DA 


DA 


X 


INCB dst, N 


INCB dst, N 


SNSfoo 101000 


INCB dst, N 


O1101000f0000 =e 


ADDRESS 





NS 





INCB dst, N 


OTTO TOOOFOO000O a 
fo SEGMENT OFFSET 


INCB dst, N 


Ool11oOTOOOOO0ND Se 


SEGMENT 


OFFSET 
INCB dst, N 


ADDRESS 


INCB dst, N 


Ol1tolooad Pe afd 
SEGMENT OFFSET 


INCB dst, 





3$0 














SLO 











NS 






$$0 





SLO 


N 
Sr 
SEGMENT § 













L fe [s fevfon] nf] arrecren 
EET TL osarrecree 
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13 


16 


14 


14 


17 


Operation 


dst<0:7> « dst<0:7> +N +1 


Description 


A value between 1 and 16 

is added to the destination 
operand byte and the 

result is loaded back into 
the destination. The 
desired value to be added 
is specified by the N 
field. N = @ corresponds 

to 1 and so on, and N = F 
corresponds to value 16. 
The destination is 
determined by the applicable 
addressing mode. 


Flags: 


Z: Set to 1 if result is zero. 
Reset otherwise. 

S$: Set to l if result is negative. 
Reset otherwise. 

P/V: Set to 1 on arithmetic overflow. 

Reset otherwise. 

DA: Set to 0. 

H: Set on carry from least 
significant digit. Reset 
otherwise. 


INPUT word from 1/0 port to This is a system instruction. 


memory, autodecrement 





IND dst, src, Re 


IR 









AFFECTED 


PY 
SEBS D0Rocoom 
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Operation 


dste0:15> + srco<O0:15> 
RAO: 15> «+ Rd<O:15> - 2 
Re<O:15> < Re<0:15> ow] 


Description 


Data word from the port addressed 
by the contents of the general 
purpose register designated by 
the Rs field of the instruction 
is loaded into a memory desti- 
nation. The destination is 
addressed by the contents of 

the general purpose register 
designated by the Rd field of 
the instruction. The original 
contents of the destination 

are lost. The contents of the 
general purpose registers 
designated by Rd are then 
decremented by Z. The contents 
of the general purpose register 
designated by Rc are decremented 
by 1. 


Flags: 


P/V: Set to 1 if result of 
decrementing Re register 
is zero. Reset otherwise. 


INPUT byte from 1/0 port to INDB This is a system instruction. 


memory; autodecrement 


INDB dst, src, 


er FM 
goof rc | ee frooo 






IR S,NS 


21 





Operation 


dst<0:7> + srce<0:/> 
Rd<0:15> « Rd<O:15> - 1 
Rce<0:15> « Rce<O:15> - | 


Description 


Data byte fromthe port addressed 
by the contents of the general 
purpose register designated 

by the Rs field of the in- 
struction is loaded into a 
memory destination. The 
destination is addressed by 

the contents of the general 
purpose register designated 

by the Rd field of the in- 
struction. The original 
contents of the destination 

are lost. The contents of 

the general purpose registers 
designated by Rd and Rc are then 
decremented by |. 


Flags: 










The Lc 
elels| Pade] oarrecres 


P/V: Set to 1 if result of 
decrementing Re register 
is zero. Reset otherwise. 
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INPUT word from 1/0 port to FINDR: 
memory, autodecrement | This is a system instruction. 


and repeat 


INDR dst, src, Re 


11 + 10n* 


Operation 





Rce<0:15> <« Rce<0:15> - | 


repeat until termination 


Description 


Data word from the port addressed 
by the contents of the general 
purpose register designated by 
the Rs field of the instruction 
is loaded into a memory desti- 
nation. The destination is 
addressed by the contents of 
the general purpose register 
designated by the Rd field of 
the instruction. The original 
contents of the destination 
are lost. The contents of the 
general] purpose register de- 
signated by Rd is then decre- 
mented by 2. The contents of 
the general purpose register 
designated by Rc are decre- 
mented by 1. The instruction 
is terminated when the result 
of this decrementation reaches 
zero. This instruction fs 
interruptiblie. 


ee re ie ar ee | Flags: 
T 


: Py AFFECTED 
pet z ys] foape | uvarrecteo | P/V: Set to 1. 


*n is the number of iterations dstsOs lo? = shes0s 157 
Rd<0:15> « Rd<O:15> - 2 
! 
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INPUT byte from 1/0 port to 
; : This is a system instruction. 
memory, autodécrement » 


and repeat 


INDRB dst, src, Re 


coriiorel as food 





IR aie 11 + 10n% 
coool rc | ra foun Operation 





*n is the number of iterations dst<0:7> « src<0:7> 
Rd<O0:15> « Rd<O0:15> - 1 
Rce<0:15> « Re<0:15> - | 


repeat until termination 


Description 


Data byte from the port addressed 
by the contents of the general 
purpose register designated 

by the Rs field of the instruc- 
tion is loaded into the 

memory destination. The 
destination is addressed by 

the contents of the general 
purpose register designated 

by the Rd field of the instruc- 
tion. The original contents 

of the destination are lost. 
The contents of the general 
purpose register designated 

by Rd are then decremented by 
1}. The contents of the general 
purpose register designated 

by Re are decremented by 1. 

The instruction is terminated 
when the result of this 
decrementation reaches zero. 
This instruction is interruptible. 


Flags: 







COCR recs 
ete te Teed narrecreo 


P/V: Set to 1. 
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INPUT word from 1/0 port 


to memory, autoincrement 


This is system instruction. 





INI dst, src, 


SECT FOR PE 
coool ac | a [rood 





IR S,NS 


21 





Operation 


dst<0:15> «+ srce<0:15> 
Rd<O0:15> « Rd<0:15> + 2 
Re<O0:15> + Re<O0:15> - | 


Description 


Data word from the pert addressed 
by the contents of the general 
purpose register designated 

by the Rs field of the 
instruction is loaded into a 
memory destination. The 
destination is addressed 

by the contents of the general 
purpose register designated 

by the Rd field of the in- 
struction. The original 
contents of the destination 

are lost. The contents of the 
general purpose register de- 
signated by Rd are then incre- 
mented by 2. The contents of 
the general purpose register 
designated by Rc are decremented 
by |. 


Flags: 
| 5 | | AFFECTED | 

P/V: Set to 1 if result of 
ee ET pal UNAFFECTED decrementing Re register 


is zero. Reset otherwise. 
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INPUT byte from 1/0 port to This is a system instruction 


memory, autoincrement 


INIB dst, src, Re 


corrroro| rs foood 
oooof rc fre frooe 






IR S,NS ? 





Operation 


dst<0:7> «+ src<0:7> 
Rd<0:15> «+ Rd<O:15> + | 
Rc<0:15> «+ Re<0:15> - | 


Description 


Data byte from the port addressed 
by the contents of the general 
purpose register designated 

by the Rs field of the in- 
struction is loaded into a 
memory destination. The 
destination is addressed by 

the contents of the general 
purpose register designated 

by the Rd field of the instruc- 
tion. The original contents 

of the destination are lost. 

The contents of the general 
purpose registers designated 

by Rd are then incremented 

by 1. The contents of the 
general purpose register 
designated by Rc are decremented 
by I. 


Flags: 


P/V: Set to 1 if result of 
decrementing Re register 
is zero. Reset otherwise. 






TLR cc 
Lets] pale] omarrecreo 
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INPUT word from 1/0 port This is a system instruction 


to memory, autoincrement 


and repeat 


INIR dst, src, Re 


11 + 10n* 





Operation 


4n is the number of iterations — dst<0:15> « sre<0:15> 
~Rd<O:15> <« Rd<O0:15> + 2 
Re<0:15> < Re<O:15> - | 
repeat until termination 
Data word from the port addressed 
] 


by the contents of the general 
purpose register designated 

by the Rs field of the 
instruction is loaded into 

a memory destination. The 
destination is addressed by 

the contents of the general 
purpose register designated 

by the Rd field of the instruc- 
tion. The original contents of 
the destination are lost. The 
contents of the general purpose 
register designated by Rd are 
then incremented by 2. The 
contents of the general purpose 
register designated by Rc are 
decremented by 1. This in- 
struction is terminated when 
the result of this decrementation 
reaches zero. This instruction 
is interruptible. 


Flags: 












AFFECTED 


UNAFFECTED 


P/V: Set to 1. 


BooeTo 


113 


INPUT byte from 1/0 port to 


memory, autoincrement 
and repeat 


INIRB dst, src, 


Je 
7 


‘n is the number of iterations. 






IR SNS 






TTL [cm] 
ref els] bala] oarrecre 
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This is a system instruction 


11 + 10n* 


Operation 


dst<0:7> + src<0O:7> 
Rd<O0:15> « Rd<0:15> + 1 
Rce<0:15> «+ Rc<O0:15> - 1 


repeat until termination 


Description 


Data byte from the 

port addressed 

by the contents of the 
general purpose register 
designated by the Rs field 

of the instruction is 

loaded into a memory desti- 
nation. The destination 

is addressed by the contents 
of the general purpose register 
designated by the Rd field 

of the instruction. The 
original contents of the 
destination are lost. The 
contents of the general 
purpose register designated 
by Rd are then incremented 

by 1. The contents of the 
general purpose register 
designated by Rc are de- 
cremented by 1. This instruc- 
tion is terminated when the 
result of this decrementation 
reaches zero. This instruc- 
tion is interruptible. 


Flags: 


P/V: Set to 1. 


RETURN from interrupt IRET This is a system instruction. 





[RET 


SNS loi 110d oo000foo000] 16, 13 


Operation 

Non Segmented Segmented 
R15<0:15> < R15<O:15>+ 2 R15<0:15> < RI5<0:15>4+ 2 
Fow «  (R15<0:15>) FCW ~  (RRI4<0:22>) 

- R15<0:15> « RI5<0:15>+ 2 

- | PC SEGMENT « (RRI4<0:225) 
R1S<O0:15> <« RI5<O:15>+ 2 RI5<0:15> « RI5<0:15>+ 2 
PC + = (R15<0:15>) PC OFFSET « (RRI4<0:22>) 
R15<0:15> < R15<0:15> +2 R15<0:15> < R15<0:15 + 2> 
Description 
This instruction causes a return from an interrupt or trap. The 
program status that was pushed on the system stack is popped to 
restore the pre-interrupt processor status. The System Stack 
Pointer contents are modified to reflect the entries that are 
removed. 

| H 





SFECTE Flags: 


RE Ree Re 


The flags will be restored to 
pre-interrupt values. 





JUMP conditional 


IR 


DA 


DA 


DA 


JP CC, dst CC True/CC False 
S,NS#OOOTI1I10 rake 15,10/7,7 
JP CC, dst 











lor o11110foooo} cc_| 
ADDRESS | 


JP CC, dst 


O1011110f0000 ce | 
E SEGMENT OFFSET 


JP CC, dst 


0101 1ofoo0o00 = 
A SEGMENT 
OFFSET 


JP CC, dst 


oon niyo | rao fcc 


JP CC, dst 


TrerkT fa aoe 
| SEGMENT OFFSET 


JP CC, dst 


01011 Rdd0 = 
| SEGMENT : 
OFFSET 


NS 7/7 








SSO 8/8 






SLO 10/10 
















NS 8/8 






sso 8/8 






SLO 11/11 













Tee 
SHES 0 
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Operation 


PC<0:15> <« dst<0:15> 


if condition is met. 


PC<O:15> « Updated PC 


if condition failed 


Description 


The program executes a jump 
if the condition set in the 
condition code field of the 
instruction fis met. A desti- 
nation address is obtained 
according to the applicable 
addressing mode, and is 
loaded into the program _ 
counter. If the condition set 
in the condition code of the 
instruction is not met, then 
the value in the program 
counter is merely updated. 


Flags are not affected. 


JUMP conditional relative 





JR CC, d 


RA vol co | vispiecemne J 6 


Operation 


PC * Updated PC + 2x displacement 
If condition met 


Otherwise PC <* Updated PC 


Description 


A program jump is taken if the 
condition code set in the CC 
Field of the instruction 

is met. If the con- 
dition is met, the contents of 
the program counter are updated 
(incremented by 2 and added 

to the contents of the 8 bit 
displacement field of the 
instruction, after the latter 
has been sign extended and left 
shifted (word aligned). The 
result is then loaded into the 
program counter as the jump 
address. If the condition is 
failed, the program counter 

is merely incremented by 2. 
The range of the jump fs +127 
to -128 words with respect to 
the updated PC. The program 
counter segment number remains 


unchanged. 






Flags are not affected. 


ttt ff arrecten | 
eels fede [ oarecres 








LOAD word register into 


IR 


DA 


DA 


DA 


BA 


BX 


memory 


LD dst, Ks 


S,NS 





LD dst, Rs 


ADDRESS 


LD dst, Rs 


Geto. react ib: 640 bc ke 
lo SEGMENT OFFSET 


LD dst, Rs 


np secnenr - 
LD dst, Rs 
eeQTEER! 77s WO 
LD dst, Rs 
ovoid rato | as 
fol seceur LL oreses | 


LD dst, Rs 


ou pou iid igo | ks | 
iL seonewr | 


LDR dst, Rs 
oO11L0011f0000 oe 
DISPLACEMENT 


LD dst, Rs 


gor ooh to Las 
| DISPLACEMENT 


LO dst, Rs 






S,NS 










SSO 














SLO 








NS 







$$0 








SLO 








S,NS 







SNS 





SNS 










TTT cr _] 
S080 0 ae 
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Lio J/ 





1] 


14 


15 


14 


14 


Operation 


dst<0:15> <« src<0:15> 


Description 


The word contents of the 
source register are loaded 
into the word destination. 
The source operand is always 
a general purpose word 
register designated by the 

Rs field of the instruction. 
The destination is determined 
by the applicable addressing 
mode. The contents of the 
source are unaltered, and the 
original contents of the 
destination are lost. 


Flags are not affected. 


LOAD word into register / 





IR 


DA 


DA 


DA 


Xx 


RA 


” 
ad 


tx 


S,NS 


NS 


SSO 


SLO 


NS 


SSO 


SLO 


S,NS 


S,NS 


S,NS 


LD Rd, sre 


sLicroooo if ss few | 


LD Rd, src 
0010000 ifoood F Rd | 





OPERAND 





LD Rd, sre 


stoorooco paso Pw 


LD Rd, src 
0110 0 00 1f0 000 15 





ADDRESS 







LD Rd, src 


lorpoooo ooo} ag 
seonens  oreser | 


LD Rd, src 


LD Rd, sre 
oriooooi peo bee | 


LD Rd, src 


EXERT YTD 77s 7a 
seer es 


LD Rd, sre 


EXREXEED (oe 
Loop : 
set 


LDR Rd, src 


STREEET FET] A 

































10 


14 






Operation 


dst<0:15> <« sre<0:15> 


Description 


The source operand word jis 
loaded into the destination 
word register. The source 
operand is determined by 

the applicable addressing mode 
and the destination is always 
a general purpose register 
designated by the Rd field 

of the instruction. The 
contents of the source 
operand are unaltered while 
the original contents of 

the destination are lost. 


Flags are not affected. 


TTllle= J 
EEE PPR Loonco 





LOAD IMMEDIATE word into 


IR 


DA 


DA 


DA 


S,NS 


NS 


$SO 


SLO 


NS 


$S$0 


SLO 


memory 


LD dst, IM 


Peo] es red 











LD dst, IM 


Ts Ee 
OPERAND 
ADDRESS 


LD dst, IM 


0100110 1/0000 fo 101 


OPERAND 


0. SEGMENT OFFSET 


LD dst, IM 


orootroio og ofotor 





















a SEGMENT : 
OFFSET 


LD dst, 1M 


0100t1 tI 0 I§ Rd#¥0 lo lo} 
OPERAND 


ADDRESS 


LD dst, IM 


fovoorroi} eyo Joror 


OPERAND 
b | SEGMENT OFFSET 


LD dst, IM 


01001101 | rd¥0 Joo 1 
ee 
‘Luce | 



































CT  arrecren 
clz|sJevJoaf wn] unarrecren 
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| OPERAND | 


OPERAND | 


14 


15 


17 


18 


Operation 
dst<0:15> « IM <0:15> 


Description 


The immediate word operand 
following the instruction 

in memory is loaded into 

the destination. 

The destination Is 
determined by the applicable 
addressing mode. The 
original contents of the 
destination are lost. 


Flags are not affected. 


LOAD , constant into a register PA 





LDK dst, IM 


R sus frovirroit ee Poin | 5 operation. 


dst<0:3> < IM<0:3> 


LDB dst, IM dst<4:15><g Tees 
. 8 bits 
dst<8:15>< g 


Description 


The immediate value in the 
instruction field, IM, is 
loaded into the least signifi- 
cant bits of the destination. 
The destination is a general 
purpose word register desig- 
nated by the Rd field of the 
instruction. The remaining 
bits of the destination 
register are cleared. | 





eLefsyepoafe | warrecres 





Flags are not affected 
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LOAD address to register 


BA 


DA 


DA 


DA 


oe 


S,NS 


S,NS 


NS 


SSO 


SLO 


NS 


$S0 


SLO 


LDAR Rd, D 
O0O110100f0000 b Rd 


LDA Rd, Rs, d 


LDA Rd, Rs, d 


a ee ae 



















LDA Rd 


ADDRESS 


LDA Rd 


oriroriofoooof ra 
£ SEGMENT OFFSET 










LDA Rd 









A SEGMENT 
OFFSET 


LDA Rs, 


Sen cm awe 
ADDRESS 


LDA Rs, Rd 


ovivotio| ro | ea 
| SEGMENT OFFSET 


LDA Rs, Rd 


A SEGMENT : 
OFFSET 





























SL arecres 
Les fevfodn| unarrecten 
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16 


Coa] / Toa] 


Operation 


Described below. 


Description 


The address of a source 

operand is determined from 

the applicable addressing 

mode. This address is then 
loaded into the general purpose 
destination register designated 
by the Rd field of the instruc- 
tion. The original contents 

of the destination are lost. 
Note that the destination will 
be a word operand in the 
non-segmented machine and a 
long word operand in the 
segmented machine. 


Flags are not affected. 


LOAD byte register into 





IR 


DA 


RA 


BA 


BX 


$$0 


memory 


LDB dst,.Rs 


SNS fOo0O101110 ee ee 
LDB dst, Rs 

SUQSEPES CTT ae 
ines Cid 
LDB dst, Rs 

Droit foo of Rs 
pL seonewt ]oreser 


LDB dst, Rs 


| secnen 
Le oresey 
LDB dst, Rs 

pono bro | es 


LDB dst, Rs 


proto} rddo Pes 
0 SEGMENT OFFSET 


LDB dst, Rs 












S,NS 












SLO 














NS 






$50 






SLO 


OFFSET 
LDRB dst, Rs 
DISPLACEMENT 


LDB dst, Rs 


porrooof xo | es 








S,NS 






S,NS 


LDB dst, Rs 


S.NS J 
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1] 


14 


12 


Operation 


dst<0:7> <« srce<0:7> 


Description 


The byte contents of the 
source register are loaded 
into the byte destination. 
The source operand is always 
a general purpose byte 
register designated by the 
Rs field of the instruction. 
The destination is determined 
by the applicable addressing 
mode. The contents of the 
source are unaltered. The 
original contents of the 
destination are lost. 


Flags are not affected. 


LOAD byte into 


register 


IM 


IR 


DA 


DA 


DA 


RA 


BA 


BX 


LDB Rd, sre 


sins Lioroooo of as ns | 


LDB Rd, src 


S,NS #0010000 0f0 000 Ford 


OPERAND 





LDB Rd, sre 


LDB Rd, src 
01100000 pooof ra | 


LDB Rd, src 


O1j;o0000 080000 Lee! 
F SEGMENT OFFSET 


LDB Rd, src 


01100000 reve eal 
SY secnenr | 
LDB Rd, src 

Jorrocovo$ rsxo fre 


LDB Rd, src 


ov roooo of ado fed 
A seonent Pore ser 


SEIT =e 
i SEGMENT 
OFFSET 


LDRB Rd, sre 


00110000000 of Ra 
DISPLACEMENT 


LDB Rd, src 


oo 1 vo oo of Reo fed 
DISPLACEMENT 


LDB Rd, src 














SSO 












SLO 










NS 






SSO 















SLO 







S,NS 






S,NS 







S,NS 
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[ios] / Te 


10 


14 


byte register. 








Operation 


dst<0:7> ¢ sre<0:7> 


Destination 


The source operand byte is 
loaded into the destination 
The source 
operand is determined by 
the applicable addressing 
mode and the destination is 
always a general purpose 
register designated by the 
Rd field of the instruction. 
The contents of the source 
operand are unaltered while 
the original contents of the 
destination are lost. 


Flags are not affected. 


THe 


Che sledod «] oarrccres 


LOAD IMMEDIATE byte into 


memory 





IR 


Vv 
“AN 


LDB Rd, IM 


SNS STERTET MN ESET 
OPERAND 


LOB Rd, IM Rd, IM 



































NS 0O1l00TIOODIgq0 00 oto 0} 
OPERAND 
ADDRESS 
LDB Rd, IM 
SSO 0 10 0 110070000 oon 
OPERAND : 
5 SEGMENT OFFSET 
LDB Rd, IM 
0 Tp 10011 00T}000 oho to 
OPERAND 
F SEGMENT = eee 
OFFSET 
LDB Rd, IM 
NS 
OPERAND 
ADDRESS 
LDB Rd, IM 
SSO 
OPERAND 
0 | SEGMENT OF FSET 
LDB Rd, IM 
SLO 01001100 ee ee 


OPERAND 


"OFFSET 





AFFECTED 


UNAFFECTED 
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1] Operation 


dst<0:7> « IM <0:7> 


Description 


14 
The immediate byte operand 
following the instruction 
in memory is loaded into 
the destination, 
The destination is 
determined by the applicable 
addressing mode. The 
original contents of the 

15 destination are lost. 

17 

15 

15 

18 


Flags are not affected. 


LOAD control word into a LDCTL This is a system instruction. 
register. 


R SNS 





LDCTL Rd, CW 


orurrorf xe fof} 7 


Operation 
Rd <0:15> <- (CW<0:15> 


Description 


The contents of the control word specified in the CW field of the 
instruction are loaded into the general purpose destination word 
register specified by the Rd field of the instruction. The original 
contents of the destination are lost. Where a,control word of 

less than 16 bits is loaded into the destination register, 0's 

are loaded ‘into the unused bit positions. 


The CW field decodes are shown below: 


CW Field Source 

000 — 

ooT ——— 

010 FCW 

011 Refresh register (bits 1 through 8) 
100 NPSAP segment 

10 1 NPSAP upper offset 

110 R14 

111 RI5 


CTC rece 
eles Lede | osarrecren 
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Flags are not affected. 


LOAD control word from a LDCTL This is a system instruction. 


register. 


LDCTL Rs, CW 








Operation 
CW<0:15> < Rs<0:15> 
Description 
The control word specified in the CW field of the instruction is 
loaded from the general purpose source word register specified 
by the Rs field of the instruction. The original contents of the 
control word are lost. 
The CW field decodes are shown below: 
CW Field Destination 
1] Refresh register (bits 1 through 15) 

100 NPSAP segment 

10] NPSAP upper offset 

110 R14 

11] RIS 

{ 













A 


TED 
ic | z} sfevpoa| a UNAFFECTED 





ae ee pa *£ 
CLveyu wily if 
e 


destination. 
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| OAD flag byte into a 


register 


LDCTLB Rd 


COC es 7 
fe [= Jrvfoa[ af _wareecren 
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Operation 


dst<0:7> « FCW<0:7> 


Description 


The flag byte of the FCW 
is loaded into the general 
purpose byte destination 
register designated by the 
Rd field of the instruction. 
The previous contents of 
the destination register 
are lost. 


Flags are not affected. 


|CAD flag byte froma 
register 


LDCTLB Rs 


poootroo} rs food) 


Operation 


FCW<0:7> + src<0:/> 
Description 

The flag byte of the 
FCW is loaded from a 
general purpose byte 





source register desig- 
nated by the Rs field 
of the instruction. 
The previous contents 
of the flag register 
are lost. 







Flags are affected as described 
above. 





AFFECTED 


CECE LL warren 
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{OAD memory word to 


IR 


memory autodecrement 


LDD dst, src, Rec 









TTT ccs 
EEL bly varreces 


Operation 


dst<O:15> < = sre<0:15> 

Rs<0:15> Rs<0:15>- 2 
Rd<O:15>  < Rd<0:15>- 2 
Re<0: 15> < Re<O:]5>- | 


4 


Description 


The source word operand is 
loaded into the word desti- 
nation. Both the source and 
destination operands are 
addressed by the general pur- 
pose registers designated in 
the Rs and Rd fields of the 
instruction. The contents 
of the source are unaltered 
and the original destination 
contents are lost. The 
contents of the general 
purpose register designated 
by the Re field of the in- 
struction are decremented 

by 1. The contents of Rs 
and Rd are both decremented 
by 2. 


Flags: 


P/V: Set to 1 if result of 
decrementing Re is zero. 
Reset otherwise. 


{OAD memory byte to memory, LDDB 


auto decrement 


CLOCK CYCLES 


dst, src, 


Operation 


dst<0:7> sre<0:7> 
Rs<0:15>- | 


Rs<0:15> 
Rd<0:15> « Rd<0:15>- | 
Rc<0:15> «— Re<O0:15>- 1 
Description 

I 





4 


The source byte operand is 
loaded into the byte desti- 
nation. Both the source and 
destination operands are 
addressed by the general 
purpose registers designated 
in the Rs and Rd fields of 
the instruction. The con- 
tents of the source are 
unaltered, and the original 
destination contents are 
lost. The contents of the 
general purpose register 
designated by the Rec field 
of the instruction are decre- 
mented by 1. The contents 
of Rs and Rd are both decre- 
mented by 1. 


f Pa ae - ° a se. - 
P/V: Set to i if resuit of 


decrementing Re is zero. 
Reset otherwise. 









AFFECTED 


UNAFFECTED 





PY 
edz fs] foal | 
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|OAD memory word to 


memory autodecrement and 


IR 


repeat. 









LDDR dst, src, Re 


*n is the number of iterations. 


CCCP [oes 
releteL ela warrecreo 
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Operation 


dst<0:15> < src<0:15> 

Rs<O0:15> <« Rs<O:15>- 2 
Rd<O:15> «< Rd<O:15>- 2 
Rce<O:15> < Rce<O0:15>- 1 


repeat until termination 


Description 


The source word operand is 
loaded into the word desti- 
nation. Both the source and 
destination operands are 
addressed by the general pur- 
pose registers designated in 
the Rs and Rd fields of the 
instruction. The contents 

of the source are unaltered, 
and the original destination 
contents are lost. The 
contents of the general 
purpose register designated 
by the Rc field of the in- 
struction. are decremented 

by 1. The contents of Rs and 
Rd are both decremented by 

2 and the operation will 
repeat until termination. 
Termination occurs when the 
contents of Rc are §. This 
instruction is interruptible. 


Flags: 


P/V: Set to 1. 


LOAD memory byte to memory, LDDRB 


autodecrement and repeat. 





LDDRB dst, src, Rc . 


vorrroro{ x fiood 
goog re | rs food 


*n is the number of iterations Pes ae’ Se oRe es 
Rd<O0:15> «+ Rd<O:15>- | 
Re<O:15> <« Re<Q:15>- } 
| 






IR SNS 


11 + 9n* Operation 





dst<0O:7> <« src<0:7> 





repeat until termination 


Description 


The source byte operand is 
loaded into the byte desti- 
nation. Both the source and 
destination operands are 
addressed by the general 
purpose registers designated in 
the Rs and Rd fields of the 
instruction. The contents 
of the source are unaltered, 
and the original destination 
contents are lost. The 
contents of the general 
purpose register designated 
by the Re field of the 
instruction are decremented 
by 1. The contents of Rs and 
Rd are both decremented by 

1 and the operation will 
repeat until termination. 
Termination occurs when the 
contents of Rc are %. This 
instruction is interruptible. 





Flaqs: 





AFFECTED 


UNAFFECTED 





PV 
ec}zysy pod | 





P/V: Set to 1. 
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LOAD 


IR 


memory word to memory, 
autoincrement. 


LDI dst, src, Rc 









TTT [orcs 
cf zs] _foaf w] onarrecreo 
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Operation 


dst<O0:15> « srce<0:15> 

Rs<0:15> <« Rs<0:15>+ 2 
Rd<O:15> « Rd«O:15>+ 2 
Re< 0: 15> <« Re<O0:15>- | 


Description 


The source word operand is 
loaded into the word desti- 
nation. Both the source and 
destination operands are 
addressed by the general purpose 
registers designated in the 

Rs and Rd fields of the 
instruction . The contents of 
the source are unaltered and 
the original destination 
contents are lost. The 
contents of the general purpose 
register designated by the 

Re field of the instruction 

are decremented by |. The 
contents of Rs and Rd are both 
incremented by 2. 


Flags: 


P/V: Set to 1 if result of 
decrementing Rc is zero. 
Reset otherwise. 


LOAD memory byte to memory, 
autoincrement. 






Operation 





| dst<0:7> <sre<0O:7 
Rs<0:15> « Rs<0:15>+ ] 
Rd<O0:15> « Rd<O:15>+ } 
Rce<O:15> + Re<O0:15>- 1 


Description 


The source byte operand is 

loaded into the byte desti- 
nation. Both the source and 
destination operands are 
addressed by the general purpose 
registers designated in the Rs 
and Rd fields of the instruction. 
The contents of the source are 
unaltered, and the original 
destination contents are lost. 
The contents of the general purpos 
register designated by the Rc 
field of the instruction are 
decremented by 1. The contents 
of Rs and Rd are both incremented 
by |. 


Flags. 









AFFECTED 


P 
TST Pode oarrecres 





P/V: Set to 1 if result of 
decrementing Re is zero. 
Reset otherwise. 
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|OAD memory word 


IR 


to memory, auto [Lore | 


increment and repeat. 


LDIR dst, src, Rc, 





*n is the number of 
iterations. 






Te cece 
ees pale[ warren 
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11 + 9n* 


Operation 


dst<0:15> <«  srce<0:15> 

Rs<0:15> + Rs<O:15>+ 2 
Rd<O0:15> <« Rd<O:15>+ 2 
Rc<O0:15> << Re<O:15>- 1 


repeat until termination 


Description 


The source word operand is 
loaded into the word desti- 
nation. Both the source 

and destination operands are 
addressed by the general 
purpose registers designated 
in the Rs and Rd fields of 
the instruction. The contents 
of the source are unaltered, 
and the original destination 
contents are lost. The con- 
tents of the general purpose 
register designated by the Rc 
field of the instruction are 
decremented by 1. The contents 
of Rs and Rd are both incre- 
mented by 2 and the operation 
will repeat until termination. 
Termination occurs when the 
contents of Rc are @. This 
instruction is interruptable. 


Flags: 


P/V: Set to 1. 


LOAD memory byte to memory, LDIRB 


autoincrement and repeat. 


LDIRB dst, src, Rec 
11 + 9n* Operation 
dst<0:7> + srce<0:7> 
Rs<O:15> < Rsx0:15>+ 1 


*n is the number of iterations. Rd<9:15> < Rd<0:15>+ | 
Re<O:15> « Re<O0:15>- 1 





repeat until termination 


Description 


The source byte operand is 
loaded into the byte destina- 
tion. Both the source and 
destination operands are 
addressed by the qeneral purpose 
reqisters desiqnated in the Rs 
and Rd fields of the instruction. 
The contents of the source 

are unaltered and the origt- 

nal destination contents are 
lost. The contents of the 
general purpose register 
designated by the Rc field 

of the instruction are decremented 
by I. The contents of Rs and 

Rd are both incremented by 1 

and the operation will repeat 
until termination. Termination 
occurs when the contents of Rc 
are @. This instruction is 
interruptible. 






AFFECTED 


PY 
pelelst pala] vorrcr 





P/V: Set to 1. 
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LOAD 


IR 


DA 


DA 


DA 


BX 


long word register 
to memory 


LDL dst, Rs 


LDL dst, Rs 
lovoitioipoool] as | 
ADDRESS | 





NS 










LDL dst, Rs 


oroiiioifooool as | 
E 


LDL dst, Rs 


(XKERRES) (X37) 
Lf secuenr | 
LDL dst, Rs 


NS Pororiiort suo | ne | 
ADDRESS 


LDL dst, Rs 


oon ay avo | as 
Ch secnene  forrser 


LDL dst, Rs 


jovori ii rao | as | 
i SEGMENT : 


SSO 


SEGMENT 








SLO 











SSO 







SLO 








LDRL dst, Rs 


eee Cee ae 
DISPLACEMENT 






S,NS 





LDL dst, Rs a 
a eee ee eee ee 

. DISPLACEMENT 

LDL dst, Rs 









 arrecren | 
cde ds frufoaf ef uvarrecten 
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LORL 
S,NS 0O0071T1101] | ord fos | 11 Operation 


14 


17 


15 


15 


18 


dst<0:31> < srce<0:31> 


Description 


The long word contents of 
the source register are 
loaded into the destination. 
The source operand is always 
a general purpose long word 
register designated by the 
Rs field of the instruction. 
The long word destination 

is determined from the 
applicable addressing mode. 
The contents of the source 
are unaffected, and the 
original contents of the 
destination are lost. 


Flags are not affected. 










LOAD long word into 


IM 


IR 


DA 


DA 


DA 


BA 


register. 









LDL Rd, src 
susfootetoo] & Du 
LDL Rd, src 
susootorcofooo] 
31 OPERAND 16 
LDL Rd, sre 
LDL Rd, src 


NS 





01010100 fo000 


ADDRESS 






LOL Rd, src 


010101000000 | Rd 
0 SEGMENT OFFSET 


LDL Rd, src 


ororooofoool ea 
LDL Rd, src 
ovororoo} rv | ed 


LDL Rd, src 


oP secnens  forrser 


LDL Rd, src 


o1o1o1oo| rs4o | ad 
Hf seGMENt 


OFFSET 


LDRL Rd, sre 


S,NSHOO110101fo000 eae 
MENT 


SSO 








SLO 












NS 






SSO 








SLO 







i DiSPLACEME i 





DISPLACEMENT | 


LDL Rd, sre 









HH 


12 


13 


13 


17 





Operation 


dst<0:3]> + src<0:3]> 


Description 


The source operand Jong word 
is loaded into the destination 
long word register. The 
source operand is determined 
by the applicable addressing 
mode and the destination is 
always a general purpose 
register designated by the 
Rd field of the instruction. 
The contents of the source 
operand are unaltered while 
the original contents of the 
destination are lost. 


Flags are not affected. 


eh ef spb | warrecres 
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LOAD IMMEDIATE ‘ong word 


IR 


DA 


DA 


DA 


>< 


S,NS 


NS 


SSO 


SLO 


NS 


SSO 


SLO 





to memory 
LDL Rd, IM 
31 OPERAND 16 









OPERAND 0 


LDL Rd, IM 
giootior foooobiny 
3] OPERAND 16 






15 OPERAND 0 


ADDRESS 


LDL Rd, IM 


oroorroy booo olor 
3] OPERAND 16 
p] seem [_orrser 


LDL Rd, IM 


SETUENTE ET WET 
Lose | 


LDL Rd, IM 


bioovie [ee fot 
3 | OPERAND 16 


15 OPERAND 0 
ADDRESS 


LDL Rd, IM 




























Rd#0 0111 


OPERAND 


OPERAND 0 


OFFSET 
RdfO gO 11 1 


OPERAND 16 


SEGMENT 





OPERAND 0 
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7 Operation 
dst <0:31> < IM <0:31> 
Description 

20 The immediate long word data 
following the instruction in 
memory is loaded into the 
destination long word operand. 
The destination operand is 
determined by the applicable 
addressing mode. The original 
contents of the destination 
are lost. j 

2] 

23 

21 

21 

24 


Flags are not affected. 


ci 
ef ed eDomrrecres 






| OAD multiple registers -LDM 


into memory 


DA 


DA 


DA 


NS 


SSO 


SLO 


NS 


SSO 


SLO 


LDM dst, Rs, 


LDM dst, Rs, n 


01011100 oovohool | 
ADDRESS . 


LDM dst, Rs, n 


010111 0000004100) 
WL scoueye | ose 


LDM dst, Rs, n 


GebtelLeetoeotioo 


SEGMENT 
OFFSET 


LDM dst, Rs, n 


01011100 | Rd#40 100 1 
ADDRESS 


LDM dst, Rs, n 


——— gavo [1901 
5 SEGMENT OFFSET 


LOM dst, Rs, n 


14 + 3n 















15 + 3n 













17 + 3n 












15 + 3n 







15 + 3n 





18 + 3n 





' SEGMENT 


OFFSET" 












AFFECTED 


H | UNAFFECTED 
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Operation 


Description 


A specified number of 16-bit 
general purpose registers 
are loaded into memory. 
Loading will take place into 
consecutive memory locations 
with ascending addresses. 
The first register to be 
Saved is specified in the Rs 
field of the instruction and 
registers will be accessed 
In ascending order, with R@ 
Following R15. The number of 
registers to be saved is 
specified in the N field of 
the instruction. A @ in this 
field represents 1 register, 
etc. The destination address 
is determined by the applicable 
addressing mode using the Rd 
Field of the instruction. 
The first register will be 
saved at this address. 
‘Succeeding registers will be 
saved at successive memory 
locations. The contents of 
the general purpose registers 
are not altered. This instruc- 
tion is not interruptible. 


Flags are not affected. 





LOAD multiple registers 
from memory 


IR 


DA 


DA 


DA 


LDM Rd, src, N 


11 + 3n 





LDM Rd, src, N 


o1o11100 gooofooor 
ADDRESS 


LDM Rd, src, N 


o1roiioojoooolooot 
- SEGMENT OFFSET 


LDM Rd, src, N 


01011100 40000 0007 
; SEGMENT 
OFFSET 


LDM Rd, src, 


o1011100 re re 0601 
ADDRESS 


o lon Py eg PPE 
ae OFFSET 


LDM Rd, sre 


010 Fe 
; SEGMENT 






NS 14 + 3n 




















SSO 15 + 3n 














SLO 17 + 3n 









NS 15 + 3n 









$$0 15 + 3n 












SLO 18 + 3n 






Ed arrecren 
2] SpPuppayt | unarrecreo 
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Operation 


Description 


A specified number of general 
purpose registers are loaded 
with words from consecutive 
memory locations with ascending 
addresses. The first register 
to be loaded is specified in 
the Rd field of the instruction. 
The registers will be addressed 
in ascending order for loading, 
with R@ following R15. The 
number of registers to be 
loaded is specified in the 'N! 
field of the instruction. A @ 
in this field represents 1 
register, etc. A source operand 
address is generated according 
to the applicable addressing 
mode specified by the Rs field 
of the instruction. The first 
register will be loaded from 
this location. Succeeding 
registers will be loaded from 
successive memory locations. 
The memory contents are not 
altered. This instruction 

is not interruptible. 


Flags are not affected. 





LOAD program status 


DA 


DA 


DA 


NS 


SSO 


SLO 


NS 


SSO 


SLO 


LDPS src 


This is a system instruction. 


ioo1T1LI1OO) 000 Cf 12,16 Operation 


LDPS src 


01111001 }o00q 0000 
ADDRESS 


_LDPS src 


O01. 1001 0 0 0 0 J 0 0 0 
_ SEGMENT OFFSET 


LDPS src 


biiiieotfooolooos 
i SEGMENT 


OFFSET 


























LDPS src 











O17111001 | Rs#0_| 0 0.00 
ADDRESS 


LDPS src 


OFFSET 





SOeNEEE UNAFFECTED 
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Description 


This instruction loads the 
processor status from consecutive 
memory locations with ascending 
address. The-starting address 

20 of the status is determined by 
the applicable addressing mode. 
In AmZ8001 the status is four 
consecutive words, and in AmZ8002 
the status is two words. 


22 The PC segment number is not 
affected by this instruction 
in non-segmented mode. 


17 


20 


23 


The processor flags are loaded 
with the contents of the new 
FCW. 


MILTI-MICRO TEST MBIT This is a system instruction. 


MBIT 


swsforiiiortpooooforo} = 7 


Operation 


S FLAG <« Al 
Z FLAG < Gg 


Description 


The multi-micro input line 
Al is tested. 


Flags: 


S: Set to 1 ifAl is active. 
Reset otherwise. 
Z: Undefined. 


CLELL Le] 
eel Tevlead a) arreereo 
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MULT] MICRO REQUEST This is a system instruction. 





MREQ Re 


| k 
ss fori11011§ prc [iro +7 


*n is the number of decrementations. 


called Micro-out (AAO) . The MREQ instruction tests the state of 
the AAI input. If the AAI input is 1, the instruction terminates 


If the Ml input is zero, the output is activated ana the general 
purpose register designated by the Rc field of the instruction is 
decremented by 1. The state of the Al line is tested, and the contents 


of Rc are repeatedly decremented until they reach zero, The instruction 
then terminates with theAt0 line active if “41 is set, or with the AA0 
line inactive if AX! is not set. 


Flags: 

5 Z 

0 0 Instruction terminated after initial test of AAl | 

0 1 Instruction terminated due to contents of Rc reaching zero. 
] ] Instruction terminated due to input being | after (AO 


input was activated. 


(n = 6 if initial state of M1 was 1) 

Description 

There is an external input called Micro-in ( AL!) and an output 
| 








AFFECTED 


ae 
ch fevpoa] wf unarrecten 
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MULTI MICRO RESET This is a system instruction 





Operation 


fo + g 


Description 


The multi-micro out line 
A‘ 0 is reset. 










Crees 
fed frelon] af warrectes_] 
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Flags are not affected. 


MULTI MICRO SET This is a system Instruction. 





the MO line, independent 
of the state of the multi- 


Operation 
pe + } 
Description 
The multi-micro out line 
PAO is set. Note that this 
operation performs an | 
unconditional setting of 
micro in line lat 
I 










AFFECTED Flags are not affected. 


fe Ls Frvfoal w]_wmarrecres— 
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MULTIPLY resister with word 


MULT Rd, src 
gs sansplrootroor| rs | ee J 7 


MULT Rd, src 


00011001 0000 | ora | 
OPERAND 


MULT Rd, src 


IR swsooortoor | edo J re | 7 


MULT Rd, src 
ADDRESS 


MULT Rd, src 


01011001) 0000 =e 
0 | SEGMENT OFFSET 


MULT Rd, src 


prorioorpoood as | 
a SEGMENT _E : 
OFFSET 


MULT Rd 


SFC 
ADDRESS 


MULT Rd, src 


ovo ioo | aso |e 
o | SEGMENT OFFSET 


MULT Rd, src 


ororoot | sso] ro 
ff SEGMENT es = 
OFFSET 






IM S,NS 70 









DA NS 71 












DA SSO 72 










DA SLO 7h 










72 






x SSO 72 







X SLO 75 







AFFECTED 





UNAFFECTED 
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Operation 


dst<0:31> <« dst<0:15>X src<O0:15> 


Description 


The least significant word of a 
destination register pair (multi- 
plicand) is multiplied by the con- 
tents of a source word operand 
(multiplier). The result is 
loaded into the destination, which 
is a general purpose register pair, 
designated by the Rd field of the 
instruction. The source operand 
is determined from the applicable 
addressing mode. Both the multi- 
plicand and multiplier are treated 
as signed two's complement 16 bit 
integers. The original contents 
of the destination are lost. The 
source contents are unaltered. 


Flags: 


C: Set_to 1 if product is less than 
-2'? or greater than/equal to 
2°-. Reset otherwise. 

Z: Set to ! if product is zero. 
Reset otherwise. 

S: Set to 1 if product is negative. 
Reset otherwise. 


P/V: Reset 


MULTIPLY register with 


long word 





MULTL Rd, src 


R SNS $10011000 Pe ers 282 + 7n* Operation 


dst<0:63> < dst<0:31>X srce<0:31> 
MULTL Rd, src 


oootiooofooof ea 
ra aa The jieast significant long word 
: of a destination register quadruple 
(multiplicand) is multiplied by 
the contents of a source long word 
operand (multiplier). The result 
MULTL Rd. sre is loaded into the destination, 









it SNS 282 + 7n* Description 


P ‘i which is a general purpose register 
IR syns 990011000 202 + 7n* quadruple designated by the Rd field 


of the instruction. The source 
operand is determined from the 
MULTL Rd, src applicable addressing mode. Both 


ADDRESS 


MULTL Rd, src 


01011000 0000) Rd 
| SEGMENT | OFFSET | 


MULTL Rd, sre 


101011000 00001 Rd | 
i SEGMENT fF : 
7 OFFSET 


MULTL Rd, src 


the multiplicand and multiplier 

283 + 7n* are treated as signed two's com- 
plement 32 bit integers. The 
original contents of the desti- 
nation are lost. The source 
contents are unaltered. 






DA Ns 











DA sso 286 + 7n* 








DA SLO 286 + 7n* 










28h + 7nx 


*n is the number of bits equal 


01011000) aso} re 
ADDRESS 

“a= to 1 in the absolute value of 

the least significant half of 


MULTL Rd, src | the destination operand. 


lo SEGMENT OFFSET 


MULTL Rd, sre 


ororiooo| sto] ea 
| 


SEGMENT es C: Set to 1 if product is less than 


. 7331, oF greater than/equal to 
OFFSET 231. Reset otherwise. 


Z: Set to 1 if product is zero. 
Reset otherwise. 
S: Set to 1 if product is negative. 
Reset otherwise. 
P/V: Reset. 







X SSO 286 + 7n* 





X SLO 287 + 7n* Flaas: 








TEER a 





aa AA UNAFFECTED 





149 


NEGATE word 


IR 


DA 


DA 


DA 


S,NS 


S,NS 


NS 


$$0 


SLO 


NS 


$SO 


SLO 


[nec ] 


NEG dst 


proootioi} a foors 


NEG dst 


00001101 |e 
NEG dst 


ADDRESS 


NEG dst 


TEE (en 
SEGMENT OFFSET 


“NEG dst 


010011010000 polo 
fi SEGMENT E 
OFFSET 


NEG dst 


ADDRESS 


NEG dst 


SEGMENT OFFSET 













































NEG dst 


01001101] RsdoJo010 
SEGMENT 


OFFSET 






AFFECTED 





UNAFFECTED 


150 


12 


Operation 


dst<0:15> < dst<0:15> + 1 


Description 


The contents of the destination 
word operand are replaced by 

its two's complement. The 
destination operand is 

obtained by using the applicable 
addressing mode. The negation 
is achieved by complementing 

the destination operand and 
adding lI. 


Flags: 


C: Reset on carry from desti- 
nation. Set to 1 otherwise. 

Z: Set to | if the result is zero. 
Reset otherwise. 

S: Set to 1 if result is negative. 
Reset otherwise. 

P/V: Set to lif |. 

operand value is 800C (HEX) 
Reset otherwise. 


NEGATE byte NEGB 






NEGB dst 


R S,NS 1000110 of ra foord 7 Operation 
NEGB dst 
IR sus fooootioof ra footof 12 
Description 
NEGB dst —_ 2 
; | The contents of the destination 
DA NS 0100110 0f0 000 loo 10 15 byte operand are replaced by 
H 


dst<0:7> <dst<0:/> + | 











its two's complement. The 
destination operand is obtained 
by using the apolicable 


ADDRESS : 
addressing mode. The negation 


NEGB dst is achieved by complementing 


1001 100poo0foo10 
SEGMENT OFFSET =| 


NEGB dst 





the destination operand and 
16 adding 1. 


DA SSO 



















01001100 


SEGMENT 


OFFSET 


NEGB dst 


' ADDRESS j 


NEGB dst 


SEGMENT OFFSET 


NEGB dst 


DA SLO 

















X SLO 
1 SEGMENT 


OFFSET 






Flags: 


C: Reset on carry from desti- 
nation. Set to 1 otherwise. 

Z: Set to 1 if the result is zero 
Reset otherwise. 

S: Set to 1 if result is negative 
Reset otherwise. 


; | ; i | J | P/V: Set to 1 if the operand value 
: is 


. On fire a a a. rene 
1S OU \MCA). Reset OLNCrw 






Z 45 gP¥ AFFECTED 
LLY Ads y werecreo | 
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NO OPERATION 


NOP 


SNS f1 0001101 oo00foril 7 


No operation takes place, 
and PC is incremented by 
re 






Flags are not affected. 


tf arrecreo 
ic fz ]s JevjoaP | unarrecreo | 


152 





OR word with register 


Ii 


IR 


DA 


DA 


DA 


X 


OR Rd, Rs 


SNS fl0000101 | ors | ord | 


SNS 


SNS 


NS 


$$0 


SLO 


NS 


$$0 


SLO 


OR Rd, IM 





00000101 


OPERAND 


OR Rd, src 


pooooror| sexo} re | 


OR Rd, src 


01000101 fooo0o0 | ora | 
ADDRESS 


OR Rd, src 


01000101 40000 | ora | 
i SEGMENT OFFSET 


OR Rd, src 


01000101 4fo000 E Rae 
i SEGMENT 
OFFSET 


OR Rd, sre 


poootor|astoy kd 
ADDRESS | 


OR Rd, src 


SEGMENT OFFSET 


OR Rd, sre 


1 SEGMENT 


OFFSET 














































AFFECTED 


LT fevfoaf wf uareecren 


10 


12 


10 


10 


13 


Operation 
dst<0:15> «srce<0:15>V dst<0:15> 


Description 


Logical OR operation is performed 
between corresponding bits of 

the source and destination words. 
The source operand is obtained 
using the applicable addressing 
mode and the destination is 
always a general purpose register 
designated by the Rd field of 

the instruction. The 16-bit 
result is loaded into the 
destination. The source operand 
is not altered and original 
destination operand is lost. 


Flags: 


Z: Set to 1 if result is zero. 
Reset otherwise. 


S$: Set to l if result is negative. 
Reset otherwise. 





OR byte with register 


IM 


IR 


DA 


DA 


DA 


S,NS 


SNS 


SNS 


NS 


$30 


SLO 


NS 


SSO 


SLO 


ORB Rd, Rs 
pooooroof as | ae | 
ORB Rd, IM 







00000 100fo0000 fe eee | 


OPERAND 





ORB Rd, src 
oooocroo| roo | rs | 
ORB Rd, src 












01000300 f0000 | ord | 
ADDRESS 


ORB Rd, src 


01000100 f0000 bord | 
‘| SEGMENT OFFSET 


ORB Rd, src 


01000100 f0000 faa 
a SEGMENT 
OFFSET 


ORB Rd, src 


oroootootavoy ri 
ADDRESS 


ORB Rd, src 


Joioooroo|esvo} ra 
0 | SEGMENT OFFSET 


ORB Rd, src 


oroootoo|nsvo] ns 
i SEGMENT 
OFFSET 





































tel she | | arrecreo 
cL] | pape | unareecren 
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12 


10 


10 


13 


Operation 


dst<O:7> Asrc<0:7>V dst<0:7> 


Description 


A logical OR operation is 
performed between corresponding 
bits of the source and destina- 
tion bytes. The source byte is 
obtained using the applicable 
addressing mode and the destina- 
tion byte is always a general 
purpose register designated by 
the Rd field of the instruction. 
The 8-bit result is loaded into 
the destination. The source 
byte is fot altered and the 
original byte in the destination 
register is lost. 


Flags: 


Z: Set to 1 if result is zero. 
Reset otherwise. 
S: Set to l if result is negative. 
Reset otherwise. 
P/V: Set to 1 if parity of result 
is even. Reset otherwise. 


OUTPUT word from memory to OT DR . a a 


1/0 port, autodecrement 
and repeat. 


OTDR dst, src, Re 


IR S,NS 11 + 10n* Operation 


dst<0:15> <« sre<0: 15> 
Rs<0:15> < &s§<0:15>- 2 
Re<O0:15> << Re<O:15>- 1 


repeat until termination 





*n is the number of iterations 


Description 


A Data word in memory, addressed 
by the contents of the general 
purpose register designated by 
the Rs field of the instruc- 
tion, is loaded into the 
destination port. The desti- 
nation is addressed by the 
contents of the general pur- 
pose register designated by 

the Rd field of the instruction. 
The source contents are unaltered. 
The contents of the general 
purpose register designated 

by Rs are then decre- 

mented by 2. The contents of 
the general purpose register 
designated by Re are decre- 
mented by 1. The instruc- 

tion is terminated when the 
result of this decrementa- 

tion reaches zero. This 
instruction is inter- 

ruptible. 


Flagss 





CLP Lec 
ete] pal el orrecreo 





P/V: Set to 1. 
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OUTPUT byte to 1/0 port, 
| OTDRB This is a system instruction, 


from memory, autodecrement 


and repeat 


eee 


OTDRB dst, src, Re 


cotiiotot as ior! 
ooo re | ra fooos dste0:> + sre<0:7> 


Rs<0:15> + Rs<0:15>- 1 


*n is the number of iterations Re<O0:15> < RE<0: 15>- H 





IR S,NS 11 + 10n* Operation 


Fepeat until] termination 


Description 


A Data byte in memory, addressed 
by the contents of the general 
purpose register designated by 
the Rs field of the instruc- 
tion, is loaded into the 
destination port. The desti- 
nation ts addressed by the 
contents of the general pur- 
pose register designated by 
the Rd field of the instruc- 
tion. The source contents 

are unaltered. The contents 
of the general purpose regi- 
ster designated by Rs 

are then decremented by 1]. 

The contents of the general 
purpose register designated 

by the Re field is decre- 
mented by 1. The instruction 
is terminated when the result 
of this decrementation 

reaches zero. This instruction 
is interruptible. 


Flags: 






Te reer 
reeled Podn | warrecreo_| 


P/V: Set to 1. 








OUTPUT word to 1/0 port, 
from memory, autoincrement OTIR i _ This 


and repeat 


IR 


11 + 10n% 





*n is the number of iterations 





CEL ete] omrreceo 1 
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is a system instruction. 


Operation 


dst<0:15> < sre<0:15> 
Rs<0:15> < Rs<0:15>+ 2 
Rce<O0:15> + Re<0:15>- | 


Description 


A data word in memory, addressed 
by the contents of the general 
purpose register designated 
by the Rs field of the 
instruction, is loaded into 
the destination port. The 
destination is addressed by 
the contents of the general 
purpose register designated 
by the Rd field of the in- 
struction. The source con- 
tents are unaltered. The 
contents of the general pur- 
pose register designated by 
Rs are then incremented 

by 2. The contents of the 
general purpose register de- 
signated by Rc are decremented 
by 1. This instructien 
terminates when the result of 
this decrementation reaches 
zero. This instruction is 
interruptible. : 


Flags? 


P/V: Set to 1. 


JUTPUT byte to 1/0 Port from OTIRB This is a system instruction. 


memory autoincrement and repeat. 


OTIRB dst, src, Re 


portiotol ts foots 
ooo ac | rs fooos 


*n is the number of 
iterations. 






IR SNS 


11 + 10n%* 









TT ces _] 
fel L bala wnrrecres 
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Operation 


dst<0:7> <« sre<0:7> 
Rs<0:15> << Rs<0:15>+ | 
Re<O:15> «<« Re<0:15>- | 


Description 


A data byte in the memory, 
addressed by the contents 

of the general purpose 
register designated by the 

Rs field of the instruction, 
is loaded into the destination 
port. The destination ts 
addressed by the contents 

of the general purpose regis- 
ter designated by the Rd field 
of the instruction. The 
source contents are unaltered. 
The contents of the general 
purpose register designated 

by Rs are then incremented 

by 1. The contents of the 
general purpose register 
designated by Rc are decre- 
mented by 1. This instruction 
terminates when the result 

of this decrementation reaches 
zero. This instruction is 


interruptible. 


Flags: 


P/V: Set to 1. 


OUTPUT word to 1/0 port 


from register. 


IR 


DA 


QUT Rs, dst | | 
QUT Rs, dst 
sas povrioii| rs jorig = 2 





PORT ADDRESS 





Cee 
Cells frebe [wares 
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This is a system instruction 


Operation 


dst<0:15> < Rs<0:]5> 


Description 


The contents of the general 
purpose word source register 
designated by the Rs field 

of the instruction are 

loaded into an output port. 
The port address is determined 
by the applicable addressing 
mode. The source contents 

are unaltered. 


Flags are not affected. 


OUTPUT byte to 1/0 port 


from register 


OUTB Rs, dst 
IR SNSfoorritiog rd | rs | 10 


OUTB Rs, dst 


ootiioro} rs fori 
PORT ADDRESS 


DA S,NS 


12 









Coe 
Tefal Peden af ovarrecres_] 
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This is a system instruction. 


Operation 


dst<0:7> « Rs<0:/7> 


Description 


The contents of the general 
purpose byte source register 
designated by the Rs field 

of the instruction are loaded 
into an output port. The 

port address is determined 

by the applicable addressing 
mode, The source contents are 
unaltered. 


Flags are not affected. 


GUTPUT word to 1/0 Port OUTD This is a system instruction. 


from memory autodecrement. 


OUTD dst, src, Rc. 





IR S,NS 21 Operation 


dst<0:15> < srce<0:15> 
Rs<0: 15> <_ Rs<0:15>- 2 
Rd<0:15> <—. Rd<0:15>- 2 
Rce<O0:15> <— Re<0:15>- | 
Description 


Data word in memory, addressed 
by the contents of the general 
purpose register designated by 
the Rs field of the instruction, 
is loaded into the destination 
port. The destination is 
addressed by the contents of 
the general purpose register 
designated by the Rd field of 
the instruction. The source 
contents are unaltered. The 
contents of the general pur- 
pose register designated by 

Rs are then decremented by 

2. The contents of the 
general purpose register de- 
signated by Rc are decremented 
by lI. 










TT Lc 
EFL Pole | orrecreo_] 


Flags: 


P/V: Set to 1 if result of 
decrementing Re is zero. 
Reset otherwise. 
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OUTPUT byte to 1/0 port OUTDB 


from memory, autodecrement 


OQUTDB dst, src, Rc 


goriiotol ts foro 
oooof re | x fiooo 







IR S,NS 






CRT ec _] 
EEL PP e] oarrecreo 
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This is a system instruction 


21 Operation 


dst<0:7> < src<0:7> 
Rs<0:15> < Rs<0:15>- 1 
Rce<O0: 15> + Re<O0:15>- 1 


Description 


Data byte in memory, addressed 
by the contents of the general 
purpose register designated by 
the Rs field of the instruction, 
is loaded into the destination 
port. The destination is 
addressed by the contents of 
the general purpose register 
designated by the Rd field of 
the instruction. The source 
contents are unaltered. The 
contents of the general pur- 
pose register designated by 

Rs are then decremented 

by 1. The contents of the 
general purpose register 
designated by Rc are decre~ 
mented by 1. 


Flags: 


P/V: Set to 1 if result of 
decrementing Rc is zero. 
Reset otherwise. 


QUTPUT word to 1/0 port OUTI 


IR 


from memory autoincrement 


OUTI dst, src, Re 









pepe L Pete | owarrecreo 
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tt dey | arrecreo 


This is a system instruction 


21 


Operation 

dst<0:15> < srce<0:15> 
Rs <0:15> <« Rs<O:15>4+ 2 
Re <0:15> < Re<0:15>- 1 


Description 


A Data word in memory, addressed 
by the contents of the general 
purpose register designated by 
the Rs field of the instruction, 
is loaded into the destination 
port. The destination is 
addressed by the contents of 

the general purpose register 
designated by the Rd field of 
the instruction. The contents 
of the general purpose register 
designated by Rs are then 
incremented by 2. The contents 
of the general purpose register 
designated by Rc are decremented 
by 1. 


Flags: 


P/V: Set to 1 if result of 
decrementing Re is zero. 
Reset otherwise. 


OUTPUT byte to 1/0 port OUTIB 


from memory, autoincrement 


QOUTIB dst, src, Rc 


IR sus foo vi noro| ts foorgd 21 











TUL dc) 
ele Ded pape] oarrecreo 
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This is a system instruction 


Operation 

dst<0:7> < sre<0: 7> 
Rs<0: 15> < Rs<0:15>+ 1 
Re<O: 15> < Rc<0:15>- | 


Description 


Data byte in memory, addressed 
by the contents of the general 
purpose register designated by 
the Rs field of the instruction, 
is loaded into the destination 
port. The destination is 
addressed by the contents of 
the general purpose register 
designated by the Rd field of 
the instruction. The source 
contents are unaltered. The 
contents of the general purpose 
register designated by Rs are 
then incremented by 1. The 
contents of the general purpose 
register designated by Rc are 
decremented by |. 


Flags: 


P/V: Set to 1 if result of 


decrementing Rc is zero. 
Reset otherwise. 


POP word 

R S,NS 
IR S,NS 
DA NS 
A Sso 
DA SLO 
K NS 

y SSO 
Y SLO 


POP dst, src 


POP dst, sre 


00010111 Rs¥ 


! 


POP dst, src 


01010111 | as¥o fo 000 
| ADDRESS i 


POP dst, src 


Serer ifaw poow 
SEGMENT OFFSET 


POP dst, src 


Pree | om 
SEGMENT e 
| OFFSET | 


POP dst, src 


Pere] we [an 
ADDRESS 


POP dst, src 


Ee Eee ee 
Fe SEGMENT OFFSET 


































POP dst, src 


proreiti| reso | asso 
1 SEGMENT 
OFFSET 










[ | | | | AFFECTED 
EEE PEE T sarc 
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16 


16 


Operation 


Description 


The word from the memory 
location addressed by the 
general purpose register desig- 
nated by Rs, is loaded into 

the destination. The contents 
of the register designated by 
Rs are then automatically 
incremented by 2. Thus, if 

the general purpose register 
designated by Rs is regarded as 
a stack pointer, then the 
operation described above 

can be regarded as a POP. Any 
general purpose register except 
RY may be utilized as a stack 
pointer. The destination is 
determined by the applicable 
addressing mode. 


Fiags are not affecied. 


POP long word 


IR 


DA 


DA 


DA 


S,NS 


S,NS 


NS 


$$0 


SLO 


NS 


SSO 


SLO 


POPL dst, src 


POPL dst, src 


00010101, Rs¥0 | 


POPL dst, src 


601010101 | Rs#0_| 0000 
ADDRESS | . 


POPL dst, src 


01010101 | rs¥0 fo 0 00 
SEGMENT OFFSET 


POPL dst, src 


Or1O10101 
F SEGMENT 
OFFSET 


POPL dst, src 


01010101] Rsx0 | Rd#0 
ADDRESS 


POPL dst, src 


wreath cee Rd#0 
La SEGMENT OFFSET 









































POPL dst, src 


Serer Gore Rd#0 
py secnenr 


OFFSET 






















Bead 


AFFECTED 
UNAFFECTED 





ED 
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22 


23 


25 


23 


23 


26 


Operation 


Description 


The long word from the memory 
location addressed by the 
general purpose register 
designated by Rs, is loaded 
into the destination. The 
contents of the register de- 
signated by Rs are then auto- 
matically incremented by 4. 
Thus, if the general purpose 
register designated by Rs is 
regarded as a stack pointer, 
then the operation described 
above can be regarded as a POP. 
Any general purpose register 
except R@ may be utilized as 
a stack-pointer. The desti-~ 
nation operand is determined 
by the applicable addressing 
mode. 


Flags are not affected. 


PUSH word 


IR 


DA 


DA 


DA 


PUSH IR, src 


S,NSf]} 0010011 Rd#0 


PUSH IR, src 


OPERAND 


PUSH IR, src 


PUSH IR, src 


Giotoott] nw | 


ADDRESS 






SNS 





NS 


0000 






















SSO 


PUSH IR re 
jo 10 | Seo ae 8 a ee | Rd#0 0000 
lo. SEGMENT - OFFSET 


PUSH IR, src 






SLO 





Al SEGMENT FF 
| | OFFSET 


PUSH IR, src 


ADDRESS 


PUSH IR, src 


0 | SEGMENT OFFSET 


PUSH IR, src 






NS 













$$0 


SLO 






OFFSET 


ET LG sececres 
beds frupoal | unscrecren 
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01010011 Rd#0 fo 00 0f 


16 


14 


Operation 


Description 


The contents of the register 
designated by the Rd field of 
the instruction are decre- 
mented by 2. The source word 
operand is then loaded Into the 
the memory location addressed 
by the general purpose register 
designated in the Rd field of 
the instruction. Thus, if the 
general purpose register 
designated by Rd is regarded 

as a stack pointer, then the 
operation described above can 
be regarded as a PUSH. Any 
general purpose register 

except RO can be utilized as 

a stack pointer. The source 
operand is determined by the 
applicable addressing mode. 


Flags are not affected. 


PUSH 


IM 


IR 


DA 


DA 


DA 


X 


long word 


S,NS 


S,NS 


S,NS 


NS 


$S0 


SLO 


NS 


$sd 


SLO 


PUSHL IR, src 


errr 1 


PUSHL IR, src 


00001101] Rd¥0 con 
—_— OPE RAND 16 


7_| 















OPERAND 0 








PUSHL_ IR, src 


0001000 19 Rd¥0 ee 


PUSHL IR, src 


01010001 % Rd#o Joooo 
ADDRESS 


PUSHL IR, src 


01010001 Rd¥0 $0000 
E SEGMENT OFFSET 


PUSHL IR, sr 


Cc 
ol101000 1 ee ae 
Lif secnewr | 
ores 


PUSHL IR, src 


01010001 réfo | Rsf0_ 
ADDRESS 


PUSHL IR, sre 


01010001 raza | Rs¥0_ 


E SEGMENT OFFSET 




































PUSHL IR, sre 
boro tooo tt rio | nsca | 
rf secnenr fd 
corre 

















iclz|s fev 


AFFECTED 
UNAFFECTED 
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al 


12 


19 


20 


20 


21 


23 


21 


21 


24 


Operation 


Description 


The contents of the register 
designated by the Rd field of 
the instruction are decremented 
by 4. The source long word 
operand is then loaded into 

the memory location addressed 
by the general purpose register 
designated in the Rd field of 
the instruction. Thus, if the 
general purpose register 
designated by Rd is regarded 
as a stack pointer, then the 
operation described above can 
be regarded as a PUSH. Any 
general purpose register 
except RO can be utilized 

as a stack pointer. The source 
operand is determined by the 
applicable addressing mode. 


Flags are not affected. 


RESET bit in word 


IR 


DA 


DA 


DA 


x 


RES dst, 


RES dst, 


01100011 4970000 a 
ADDRESS 


RES dst, b 


01100011 0000 heey 
jo. SEGMENT OFFSET 


RES dst, b 


foll1oo0o011 foooo tbs | 
i SEGMENT 
OFFSET 


RES dst, b 


01100011 ed4o J b 
ADDRESS 


RES dst 


o1tooo11| pido} b | 


RES dst, b 


or1ioco1l|rwo |b | 
1 | SEGMENT Suen 
OFFSET 








s,Nsf 






NS 









$S0O 







SLO 

















NS 







$SO 







SLO 





SE Ld arecreo 
[ ci Zz} sfpv oa } H | UNAFFECTED : 
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16 


14 


14 


Operation: 


Description 


The selected bit of the word 
destination is reset to 9. 

The remaining 15 bits are 
unaltered. The destination 

is determined by the applicable 
addressing mode, while the 

bit to be reset is 

determined by the binary 

value of the b field of 

the instruction. 


Flags are not affected. 


RESET bit in word, (dynamic) 


R SNS 








RES dst, Rs 


00100011 o000f Rs | 





CTT ces 
ELelebebeLa] warrecres 
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10 


Operation 


Description 


The selected bit of the 
word destination is reset to §. 
The destination word 

operand is the generai 

purpose register designated 

by the Rd field of the 
instruction. The bit of 

the destination register to 
be reset is determined by 
binary decode of the least 
significant 4 bits of a 
general purpose word register. 
This register is designated 
by the Rs field of the in- 
struction. The remaining 

15 bits of the destination 
are unaltered. 


Flags are not affected. 


RESET bit in byte (static) 


RESB dst, b 


RESB dst, b 


IR S,NS 











RESB dst, 


01100010f0000 be 
. ADDRESS 


RESB dst, 


0 ' 100010 0 000 ee 
| SEGMENT OFFSET 


RESB dst, b 


a SEGMENT 
OFFSET 


RESB dst b 


1011000104 Rd#¥0 ae 
ADDRESS 


RESB dst, b 


01100010 Rd¥o cs 
0 | SEGMENT OFFSET 


RESB dst, 


011000104 rao | » | 
i SEGMENT 


DA NS 












DA | $so 






NA SLO 
























X $so 






X SLO 





SEREREEZS 


[: | zs ppv fom fe | UNAFFECTED ; 
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11 


Operation 


Description 


The selected bit of the byte 
destination is reset to @. 

The remaining 7 bits are 
unaltered. The destination 

is determined by the applicable 
addressing mode, while the 

bit to be reset js 

determined by the binary 

value of the b field of the 
instruction. 


Flags are not affected. 


RESET] bit in byte, (dynamic) 


RESB dst, Rs 


10100010 oocol rs | 





R S,NS 10 Operation 


Description 


The selected bit of the 
byte destination is reset to @. 
The destination byte 
operand is the general 
purpose register designated 
by the Rd field of the 
instruction. The bit of 
the destination register to 
be reset is determined ‘by 
binary decode of the 

least significant 3 bits 

of a general purpose word 
register. This register is 
designated by the Rs field 
of the instruction. The 
remaining 7 bits of the 
destination are unaltered. 










Flags are not affected. 


TOT rc 
chee feed | marrecres— 
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RESET FLAGS 


RESFLG 


Instruction bit 


no effect 
no effect 
no effect 


no effect 






Tse] rc 
CLL bebe oarrecren 
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Operation 


Description 


The CPU flags C,Z,.S, and P/V are 
reset or unaltered, according 

to the bit settings in the 
instruction field as described 
in the table below. 


reset C flag 


reset Z flag 
reset S flag 
reset P/V flag 


Flags: 


See above 


RETURN conditional 


from subroutine 


RET CC CC True/CC false 
sus} ioorritopoooy cc i037 7,7. 
Operation 
Non segmented Segmented 
if CC condition met if CC condition met 
PC + (R15 <0:15>) PC segment « (RRI4<0:22>) 


R15<0:15><R15<0:15>+ 2 RI5<O:15> < RI5<0:15>+ 2 
PC OFFSET + (RRI4<0:22>) 
R15<0:15> <« RI5<0:15>+ 2 


otherwise otherwise 


PC « PC +2 PC OFFSET «+ PC OFFSET + 2 


Description 


This instruction conditionally returns the CPU to the 
calling program. During a subroutine call the return 
address was automatically stacked. This return address 
is popped from the stack into the PC to effect the 
return. {If the flags do not satisfy the conditions 
specified by the CC field, the PC is not loaded with the 
return address but merely updated to the following in- 
struction . The stack pointer remains unaltered from 
its original value if there is no return. 


ERE EGooee 
Cede Te fevfonl of wvarrecten 





Fiags are not affected. 
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ROTATE word left. 


RL Rd, n 


R SNS flo1l10Qqa11 | ord fr obo. 6 (one place} 


~7 (two places) - 






cheba |] nao] 
CELT pean warrecres 
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Operation 


el p53 


Description 


The contents of the genera! 
purpose word register desig-~ 
nated by the Rd field of the 
instructions are rotated left. 
The number of places to be 
rotated is specified by bit 1 
of the instruction; zero 
corresponds to one place and 
one corresponds to two places. 


Flags: 

C: loaded from last bit 
rotated out of destination 
register. 

Z: Set to 1 if result is zero. 
Reset otherwise. 

S: Set to l if result is negative. 


P/V: 


Reset otherwise. 

Set to | if sign of destination 
register changed during 
rotation. Reset otherwise. 


ROTATE byte left 


RLB Rd, n 


R  -sns (Lor tooro} ra fob o 






Celeb [cm] 
LLL Peale [onarrecres— 
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6 (one place) 


7 (two places) 


Operation 


ele 


Description 


The contents of the general 
purpose byte register desig- 
nated by the Rd field of the 
instruction are rotated left. 
The number of places to be 
rotated is specified by bit 1 
of the instruction; zero 
corresponds to one place and 
one corresponds to two places. 


Flags: 


C: 


P/V: 


Loaded from last bit ; 
rotated our of destination 
register. 


: Set to l if result is zero. 


Reset otherwise. 


: Set to | if resultis negative. 


Reset otherwise. 

Set to 1 if sign of register 
changed during rotation. 
Reset otherwise. 


ROTATE word left through 


_ carry 


RLC Rd, n 


R S,NS 10119011] Rd Joo bo 6 (one place) 


7 (two places) 


Operation 


ike 


1 <_< 0 


Description 


The contents of the destination 
word register, designated by 
the Rd field of the instruction, 
are rotated one or two places 
left. The most significant 

bit shifted out of the desti- 
nation word is loaded into the 
carry flag, while the previous 
contents of the carry flag are 
shifted into the least signifi- 
cant bit of the destination 
word. The number of places to 
be rotated is specified by 

bit 1 of the instruction; 

zero corresponds to one place 
and one corresponds to two 
places. 


Flags: 


C: Loaded from most significant 
bit rotated out of desti- 
nation register. 

Z: Set to 1 if result is zero. 
Reset otherwise. 

S: Set to 1 if result is negative. 
Reset otherwise. 

P/V: Set to i if sign of destina- 

tion contents changed during 

rotation. Reset otherwise. 





elelsba | | reco 
CELL pode] wnarrecres 
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ROTATE byte left through 


carry 


RLCB dst, n 


= pk 


eds fem | | areecres 
LL LL fea | _usarrecteo 
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one place) 


two places) 


Operation | 


et € 0 : 


Description 


The contents of the desti- 
nation byte register, desig- 
nated by the Rd field of the 
instruction are rotated one 
or two places left. The 
most significant bit out of 
the destination byte is 
loaded into the carry flag, 
while the previous contents 
of the carry flag are rotated 
into the least significant 
bit of the destination byte. 
The number of places to be 
rotated is specified by 

bit 1 of the instruction; 
zero corresponds to one 
place and one corresponds to 
two places. 


Flags: 

C: Loaded from most significant 
bit rotated out of destination. 

Z: Set to 1 if result is zero. 
Reset otherwise. 

S: Set to l if result is negative. 
Reset otherwise. 

P/V: Set to 1 if sign of destina- 


tion changed during rotation. 
Reset otherwise. 


ROTATE DIGIT LEFT, byte RLDB 


RLDB Rs, Rd 





Description 


The contents of the source 

and destination byte registers 
are exchanged as shown in 

the operation. Both the 
source and destination are 
general purpose byte registers 
designated by the Rs and Rd 
fields of the instruction 
respectively. The most 
significant 4 bits of the 
destination remain unchanged. 


Flags: 


Z7: Set to 1 if destination 
result is zero. Reset 
otherwise. 

S: Set to 1 if most significant 


bit of destination result 
is 1, Reset otherwise. 






izist | ff areecres | 
ch LT devboad nf NAFFECTED 
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ROTATE word right. 


RR Rd, n 


2 sus [oreo | Pee 






PEEP scm) 
CELL pare] warrecres— 
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(one place) 
(two places) 


Operation 


— ee 


Description 


The contents of the general 
purpose word register desig- 
nated by the Rd field of the 
instructions are rotated 
right. The number of places 
to be rotated is specified by 
bit | of the instruction; zero 
corresponds to one place and 
one corresponds to two places. 


Flags: 


C: loaded from last bit 
rotated out of destination 
register. 

Z: Set to 1 if result is zero. 
Reset otherwise. 

S$: Set to 1 if result is nega- 
tive. Reset otherwise. 


P/V: Set to 1 if sign of destina- 


tion register changed during 
rotation. Reset otherwise. 


ROTATE BYTE right RRB 


RRB Rd, n 


pclzisboy | | arrecteo | 
BeES CUR 
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SNS J10110010 | rd fr ido 


6 (one place) 
7 (two places) 


Operation 


Ly} 


Description 


The contents of the general! 
purpose byte register desig- 
nated by the Rd field of the 
instructions are rotated 
right. The number of places 
to be rotated is specified 

by bit 1 of the instructions; 
zero corresponds to one place 
and one corresponds to two 


places. 

Flags: 

C: Loaded from least signifi- 
cant bit rotated out of 
destination register. 

Z: Set to l if result is Q. 
Reset otherwise. 

S: Set to 1 if result is nega- 
tive. Reset otherwise. 

P/V: Set to 1 if siqn of desti- 


nation register changed 
during rotation. Reset 
otherwise. 


ROTATE 


word right through 
carry 


RRC Rd, n 


7 (two places) 
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SAS 7 ee 
CT Peale oarrecres 


Operation 


ee ee 


Description 


The contents of the destination 
word register, designated by 
the Rd field of the instruction 
are rotated one or two places 
right. The least significant 
bit rotated out of the desti- 
nation word is loaded into the 
carry flag, while the previous 
contents of the carry flag 

are shifted into the most sig- 
nificant bit of the destination 
word. The number of places 

to be rotated is specified by 
by bit 1 of the instruction; 
zero corresponds to one place 
and one corresponds to two 
places. 


Flags: 


C: Loaded from least significant 


bit rotated out of destination. 


Z: Set to 1 if result is zero. 
Reset otherwise. 

S: Set to 1 if result is nega- 
tive. Reset otherwise. 


P/V: Set to 1 if sign of register 


changed during rotation. 
Reset otherwise. 


ROTATE byte right through 7 
ae : s RRCB 


RRCB Rd, n 


R S,NS#0110010 | rd forbo 6 (one place) 


7 (two places) 


Operation 


- — 0 5 


Description 


The contents of the destination 
byte register, designated by the 
Rd field of the instruction are 
rotated one or two places right, 


The least significant bit shifted 
out of the destination byte is 
loaded into the carry flag, while 
the previous contents of the 
carry flag are shifted into the 
most significant bit of the 
destination byte. 


The number of rotated places to 
be rotated is specified by bit 
] of the instruction; zero cor- 
responds to one place and one 
corresponds to two places. 


Flags: 


C: Loaded from least significant 
bit shifted out of destination 
register. 

Z: Set to l If result is zero. 
Reset otherwise. 

S: Set to | if result its negative. 
Reset otherwise. 

P/V: Set to 1 if sign of destination 
contents changes during 
rotation. Reset otherwise. 










celeb [sec 
CULL Pele] onarrecre— 
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ROTATE DIGIT RIGHT. byte | RRDB 


RRDB Rs, | 


Rd 





CEL ec 
ELL devfon[n | ovarrecres 
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Operation 


dst ) src 


ye i 


Description 


The contents of the source 

and destination byte register 
areexchanged as shown in the 
operation. Both the source 
and destination are general 
purpose byte registers desig- 
nated by the Rs and Rd fields 
of the instruction respectively. 
The most significant four bits 
of the destination remain 
unchanged. 


Flags: 


Z: Set to 1 if destination 
result is zero. Reset 
otherwise. 

S: Set to 1 if most significant 
bit of destination result is 
1. Reset otherwise. 


SUBTRACT word wfth carry 


SBC Rs, Rd 


dst<0:15> «dst<0:15> -sre<0:15>-C 


Description 


The source operand word is 
subtracted from the desti- 
nation operand word, along 
with carry, to obtain the 
result. The subtraction 
is achieved by adding the 
two's complement of the 
source operand to the 
destination operand. 


Both the source and 
destination are general 
purpose word registers 
designated by the Rs and 

Rd fields of the instruction 
respectively. The 16 bit 
result is loaded into the 
destination register, whose 
original contents are lost. 
The contents of the source 
are not affected. 


Flags: 


C: Reset to @ on carry from most 
significant bit of result. 
Set otherwise. 

Z: Set to 1 if result is zero. 
Reset otherwise. 

S: Set to l if result is negative. 
Reset otherwise. 

P/V: Set to 1 if there is arith- 

metic overflow. Reset 
otherwise. 


GSSC00 Sie 
CUT bata warrecten | 
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SUBTRACT byte with carry SBCB 


SBCB Rs, 


Rd 





CELL LL [oarrecres 
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c lz {s tavioa| w| arrecreo | 


Operation 


dst<0:7> «dst<0:7>- src<0:7>- € 


Description 


The source operand byte is 
subtracted from the desti- 
nation operand byte along 
with carry, to obtain the 
result. The subtraction 

is achieved by adding the 
two's complement of the 
source operand to the desti- 
nation operand. 


Both the source and destina-~ 
tion are general purpose 
byte registers designated 

by the Rs and Rd fields of 
the instruction respectively. 
The 8-bit result is loaded 
into the destination re- 
gister, whose original con- 
tents are lost. The contents 
of the source are not 
altered. 


Flags* 


C: Reset to @ on carry from most 


significant bit of result. 
Set otherwise. 

Z: Set to 1 if result i§ zero. 
Reset otherwise. 


S$: Set to 1 if result is negative. 


Reset otherwise. 
P/V: Set to 1 if there is arith- 


metic overflow. Reset other- 


wise, 
DA: Set to | always 
H: Reset to @ if there is a 


carry from the most significant 
bit of the lower 4 bits of the 


result. Set otherwise. 


SYSTEM CALL [sc ] an 


SC ON 
Operation 
Non Segmented Segmented 
R15<0:15> + RI5<0:15>- 2 R1S<O:15> <« R15<0:15>- 2 
(RI5<0:15>) «= PC<O:15>+ 2 (RR14<0:22>) <« PC OFFSET + 2 
- R15<0:15> < R15<0:15>- 2 
- (RR14<0:22>) <« PC SEGMENT 
R15<0:15> << RIS<O:15>- 2 RI5<O:15> « R15<0:15>- 2 
(R15<0:15>)+ FCW (RR14<0:22>) <« FCW 
R15<0:15> <« RIS<O:15>- 2 R15<0:15> < R15<0:15>- 2 
(R15<G:15>) <« Identifier (RR14<0:22>) < Identifier 
FCW < (NPSAP<0:15>+ 4) FCW <«  (NPSAP<0:22>+ 10) 
PC. <  (NPSAP<0:15>+ 6) PC SEGMENT «+ (NPSAP<0:22> + 12) 
PC OFFSET < (NPSAP<0:22> + 14) 
Description 


This instruction produces a system call trap. The system 
call causes the program status to be pushed into the system stack 
and then loads the new processor status using NPSAP. 


The status stored on the stack comprises the program counter return address, 
and the flag control word (FCW) as well as the system call 
instruction itself, as the Identifier. 


The new program counter and FCW are obtained from the NPSAP 

and are loaded into the relevant CPU registers to cause the transfer of 
control. The 8 bit N field of the instruction is user definable, and 
thus allows up to 256 identifiers. 


Flags: 


As specified by the 
new FCW. 


BAAR 
CEE LLL errecres_ 
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SHIFT word arithmetic 


(dynamic) 


SDA dst, Rs 





*n is the number of places shifted. 





RL ce 
CCT PAM warrecreo 


Flags: 





15 + 3n* 


Operation 


dst<0:15> * dst<0:15> shifted 


Description 


The contents of a general 
purpose word register des- 
ignated by the Rd field 

of the instruction are shifted. 
The magnitude and direction 
of the shift are determined 
from the contents of the 
general purpose word register 
designated by the Rs field 

of the instruction. The reg- 
ister contains a signed 2's 
complement integer, which is 
used to determine the shift 
value. <A positive number 
indicates a left shift, and a 
negative number indicates a 
right shift. The magnitude of 
the shift must be in the range 
-16 to +16. 


This operation is identical to 
the operation SDL apart from 
the treatment of the most 
significant bit of the word, 
bit 15. This bit is un- 
altered during right shifts, 
and shifts into the adjacent 
bit, bit 14. For left shifts, 
the bit is treated in an 
identical manner to other bits 
of the register. Thus a 
Signed operand has the sign 
preserved during right shifts. 


C: Loaded from bit 15 shifted out of destination register (left shift) 
or from bit @ shifted out of the destination register (right shift). 

Z: Set to J if the result is zero. Reset otherwise. 

S$: Set to 1 if most significant bit of resultant destination register 


is 1. Reset otherwise. 


P/V: Set to | if sign of destination register is changed during shift. 


Reset otherwise. 
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SHIFT byte arithmetic SDAB 


(dynamic) 


SDAB dst, Rs 


poriootof ms fro 


Operation 
15 + 3n* 





dst<O:%— €© dst<O:- shifted 


*n is the number of places shifted. 


Description 


The contents of a general 
purpose byte register desig- 
nated by the Rd field of the 
instruction are shifted. The 
magnitude and direction of the 
shift are determined from the 
contents of the general purpose 
word register designated by 

the Rs field of the instruction. 
The register contains a signed 
2's complement integer, which 

is used to determine the shift 
value. A positive number indi- 
cates a left shift and a negative 
number indicates a right shift. 
The magnitude of the shift must 
be in the range -8 to +8. 


This operation is identical 

to the operation SDLB apart 
from the treatment of the most 
significant bit of the byte, 
bit 7. This bit is unaltered 
during right shifts, and 
shifts into the adjacent bit, 
bit 6. For left shifts, the 
bit is treated in an identical 
manner to other bits of the 
register. Thus a signed 
operand has the sign preserved 
during right shifts. 





BEET etal serrece 


Flags . 


C: Loaded from bit 7 shifted out of destination register (left shift) 
or from bit @ shifted out of the destination register (right shift). 

; Set to | if the result is zero. Reset otherwise. 

: Set to 1 if most significant bit of resultant destination register 
is 1. Reset otherwise. 


P/V: Set to 1 if sign of destination register is changed during shift. 
Reset otherwise. 


an 
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SHIFT long word arithmetic 


(dynamic) 


SDAL dst, Rs 





Operation 
15 + 3n* 
| dst<0:31>< dst<0:3I> shifted 


*n is the number of places shifted. 


Description 


The contents of a general pur- 
pose long word register desig- 
nated by the Rd field of the 
instruction are shifted. The 
magnitude and direction of the 
shift are determined from the 
contents of the general pur- 
pose register designated by 
the Rs field of the instruc- 
tion. The register contains a 
signed 2's complement integer, 
which is used to determine the 
shift value. A positive number 
indicates a left shift, and a 
negative number indicates a 
right shift. The magnitude of 
the shift must be in the range 
-32 to +32. 


This operation is identical to 
the operation SDLL apart from 
the treatment of the most sig- 
nificant bit of the long word, 
bit 31. This bit is unaltered 
into the adjacent bit, bit 30. 
For left shifts, the bit is 
treated to other bits of the 
register. Thus a signed operand 
has the sign preserved during 
right shifts. 










Py] | was 
CT Teal ol warrceres 


Flags : 


C: Loaded from bit 31 shifted out of destination register (left shift) 
or from bit @ shifted out of the destination register (right shift). 
Z: Set to 1 if the resultis zero. Reset. otherwise. ; 
S$: Set to 1 if most significant bit of resultant destination register 
is 1. Reset otherwise. 
P/V: Set to | if sign of destination register is changed during shift. 
Reset otherwise. 
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SHIFT 


word logical 


(dynamic) 


SDL 


SDL dst, Rs 


Py 






CTT Tedede | warrccrc 





*n is the number of places shifted 


clzIsq-1 | | arrecteo 
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15 + 3n* 


L} 


Operation 


dst<0:15> <— dst<0:15>shifted 


Description 


The contents of a general 
purpose word register desig- 
nated by the Rd field of 

the instruction are shifted. 
The magnitude and direction 

of the shift are determined 
from the contents of the 
general purpose word register 
designated by the Rs field 

of the instruction. The register 
contains a signed 2's comple- 
ment integer, which is used to 
determine the shift value. A 
positive number indicates a 
left shift, and a negative 
number indicates a right shift. 
The magnitude of the shift must 
be in the range -16 to +16. 


Flags:. 


C: Loaded from the last bit 
shifted out of the desti- 
nation register. 

Z: Set to.] if the result is 
zero. Reset otherwise. 

S$: Set to l if .result is 

negative. 
Reset otherwise. 

: Undefined. 


(dynamic) | 


SDLB dst, Rs 


poiiooto| spot 





*n is the number of places shifted 











PEET TL] nm _ 
PTD beta onerecreo— 
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15 + 3n* 


Operation 
dst <0:7> « dst <0:7> (shifted) 


Description 


The contents of a general 
purpose byte register desig- 
nated by the Rd field of the 
instruction are shifted. The 
magnitude and direction of the 
shift are determined from the 
contents of the general purpose 
byte register designated by the 
Rs field of the instruction. 
The register contains a signed 
2's complement integer, which 
is used to determine the shift 
value. A positive number indi- 
cates a left shift, and a 
negative number indicates a 
right shift. The magnitude of 
the shift must be in the range 
~8 to +8. 


Flags: 


C: Loaded from the last bit 


P/V: 


shifted out of the desti- 
nation register 
>: Set to | if the result is 
§. Reset otherwise. 
: Set to | if the result is 
negative. Reset otherwise. 
Undefined. 


SHIFT long word logica] 
dynamic 


SDLL dst, 





Rs 


15 + 3n* 


*n is the number of places shifted. 





Bae" room 
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P/V: 


Operation 


dst<0:31> <« dst<0:31> (shifted) 


Description 


The contents of a general 
purpose register pair des- 
ignated by the Rd field of 
the instruction are shifted. 
The magnitude and direction 
of the shift are determined 
from the contents of the 
general purpose word regis- 
ter designated by the Rs 

field of the instruction. 

The register contains a signed 
2's complement integer, which 
is used to determine the shift 
value. A positive number 
indicates a left shift, and a 
negative number indicates a 
right shift. The magnitude of 
the shift must be in the range 
-32 to +32. 


Flags: 


C: Loaded from the last bit 
shifted out of the desti- 
nation register. 

Z: Set to 1 if the result is 

zero. 
Reset otherwise. 

: Set to 1! if resuit is 

negative. Reset otherwise. 
Undefined. 


Ww 


SET bit in word (static) 


IR 


“DA 


DA 


DA 


SET 


SET dst, b 


SET dst, b 


NS 


SSO 


SLO 


NS 


3S0 


SLO 


SET dst, 


10010170000 |b | 
ADDRESS 


SET dst, 


01100101 oooof b | 
0} SEGMENT OFFSET 


SET dst, 


01100101 Tr) 
| SEGMENT 
OFFSET 


SET dst, 


100101 4 Rd¥0 zoe 
ADDRESS 


SET dst 


O1100101 | Rd¥0 |, | 
A SEGMENT OFFSET _ 


SET dst 


01100101 aN 
| SEGMENT 
OFFSET 










































LL eee 
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13 


14 


14 


Operation 


Description 


The selected bit of 

the word destination is 
set to 1. The remaining 
15 bits are unaltered. 
The destination is 
determined by the applicable 
addressing mode, while 
the bit to be set jis 
determined by the binary 
value of the b field of 
the instruction. 


Flags are not affected. 


SET bit in word (dynamic) [ser | 


SET dst, Rs 








refed s be bal] wvarrecreo 
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10 


Operation 


Description 


The selected bit of the 
word destination is set 
to 1. The destination 
word operand is the 
general purpose register 
designated by the Rd field 
of the instruction. The 
bit of the destination 
register to be set is 
determined by a binary 
decode of the least 
significant 4 bits of a 
general purpose word 
register. This register 
is designated by the Rs 
field of the instruction. 
The remaining 15 bits of 
the destination are 
unaltered. 


Flags are not affected. 


SFT bit in byte (static) SETB 


IR 


DA 


DA 


DA 


X 


S,NS 


SETB dst, b 


10100100 4 


SETB dst, b 


NS 


$S$0O 


SLO 


NS 


$$0 


SLO 





















SETB dst, b 


0110010 0970000 Pee 
ADDRESS 






SETB dst, 





14 


b 
0110010 070000 Le 
rg SEGMENT OFFSET 


SETB dst, 


b 
011001000000 il 
| SEGMENT ff 2 
OFFSET 


SETB dst 


b 
041100 1 0 OF Rd¥40 he 
ADDRESS 


SETB dst, b 


011001 0 OF Rd#oO oe 
. SEGMENT $f OFFSET 


SETB dst, 


b 
01100100 Frago | b | 
Pi] secerr fo : 


16 





14 









14 





17 


AFFECTED 
UNAFFECTED 
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Operation 


Description 


The selected bit of the 
byte destination is set 

to 1. The remaining 7 

bits are unaltered. The 
destination is determined 
by the applicable addressing 
mode, while the bit to 

be set to | is determined 
by the binary value of 

the b field of the instruc- 
tion. 


Flags are not affected. 





SET bit in byte (dynamic) 


SETB dst, Rs 


0ool00T100f0000 













R S,NS 10 











AFFECTED 


fel sledoel of wwarrecres 
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Operation 


Description 


The selected bit of the byte 
destination is set to l. 

The destination byte operand 

is the general purpose register 
designated by the Rd field of 
the instruction. The bit of 
the destination register to 

be set is determined by 

binary decode of the least 
signficant 3 bits of a genera} 
purpose word register. This 
register is designated by 

the Rs field of the instruction. 
The remaining 7 bits of the 
destination are unaltered. 


Flags are not affected. 


SET FLAGS SETFLG 


SETFLG 


(ss) [LooorrorfezsPyooo 7 operation 


Description 


The CPU flags C,Z,S and P/V 

are set or unaltered, according 
to the bit settings in the 
instruction field as described 
in the table below. 


Instruction bit 


no effect set C flag 


no effect set Z flag 


no effect set S flag 
‘no effect set P/V flag 





Flags: 


See above. 


ch zt stv} | | arrecteo | 
CCL patel ware 
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SPECIAL INPUT byte to 


DA 






register from 1/0 port 


SINB Rd, src 





TTL dc 
ede ds [dod | wvarrecreo 
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d PORT ADDRESS : 






This is a system instruction 


Operation 


Rd<0:7> <« sre<Q:7> 


Description 


A general purpose byte desti- 
nation register designated by 
the Rd field of the instruction 
is loaded from an input port. 


The port address is determined 
directly from the instruction. 
The original contents of the 
destination are lost. 


The instruction is similar 

in operation to the corres- 
ponding standard !/0 instruc- 
tion. The significant difference 
is that the data byte is trans- 
ferred on the most significant 
eight bus lines. For standard 
1/0 instructions, transfers 

take place on the least 
significant eight lines. 


Flags are not affected. 


SPECIAL INPUT byte from This is a system instruction. 


1/0 port to memory, 
autodecrement. 


SINDB dst, src, Rc 


covrrorod rs oor 
ooool rc | mw fiooo 
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TTT [ces 
pepeteL pan | warrecreo 





Operation 


dst<0:7> <« src<0:7> 
Rd<0:15> « Rd<O:15> - J 
Rce<0:15> « Re<O0:15> - | 


Description 


Data byte fromthe port addressed 
by the contents of the general 
purpose register designated 

by the Rs fleld of the in- 
struction is loaded into a 
memory destination. The 
destination is addressed by 

the contents of the general 
purpose register designated 

by the Rd field of the in- 
Struction. The original 
contents of the destination 

are lost. The contents of 

the general purpose registers 
designated by Rd and Rec are then 
decremented by 1. 


This instruction is similar 
in operation to the corres- 
ponding standard 1/0 instruc- 
tion. The significant 
difference is that the data 
byte is transferred on the 
most significant eight bus 
lines. For standard 1/0 
instructions transfers take 
place on the least significant 
eight lines. 


Flags: 


P/V: Set to 1 if result of 
decrementing Re register 
is zero. Reset otherwise. 


SPECIAL INPUT byte from SINDRB This is a system instruction. 


1/0 port to memory, 
autodecrement and repeat. 


SINDRB dst,src.Re 


IR S,NS 


11 + 10n* Qperation 





dst<0:7> « srce<0:7> 
Rd<0:15> «+ Rd<O:15> - 1} 
Re<0:15> <« Rc<0:15> =- 1 


* n is the number of iterations. 


repeat until termination 


Description 


Data byte from the port addressed 
by the contents of the general 
purpose register designated 

by the Rs fieid of the instruc- 
tion is loaded into the 

memory destination. The 
destination is addressed by 

the contents of the general 
purpose register designated 

by the Rd field of the instruc- 
tion. The original contents 

of the destination are lost. 
The contents of the general 
purpose register designated 

by Rd are then decremented by 
1]. The contents of the general 
purpose register designated 

by Re are decremented by 1. 

The instruction is terminated 
when the result of this 
decrementation reaches zero. 
This instruction ts interruptible. 


This instruction is similar 
in operation to the corres- 
ponding standard 1{/0 instruc- 
tion. The significant - 
difference is that the data 
byte is transferred on the 
most significant eight bus 
lines. For standard 1/0 
instructions transfers take 
place on the least significant 
eight lines. 


Flags; 






tt bev | arrecren | 
ech z] s] pad] uvarrecteo 





P/V: Set to 1. 
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SPECIAL INPUT byte from This is a system instruction 


1/0 port to memory, 
autolncrement. 


SINIB dst, src, 


IR SNS 


21 Operation 





dst<0:7/> « sre<0:/> 
Rd<0:15> + Rd<O;15> + | 
Re<O:15> + Re<O:15> - | 


Description 


Data byte from the port addressed 
by the contents of the general 
purpose register designated 

by the Rs field of the in- 
Struction is loaded into a 
memory destination. The 
destination is addressed by 

the contents of the general 
purpose register designated 

by the Rd field of the instruc- 
tion. The original contents 

of the destination are lost. 

The contents of the general 
purpose registers designated 

by Rd are then incremented 

by 1. The contents of the 
general purpose register. 
designated by Rc are decremented 
by }. 


This instruction is similar 
in operation to the corres- 
ponding standard 1/0 instruc- 
tion. The significant 
difference is that the data 
byte is transferred on the 
most significant eight bus 
lines. For standard 1/0 
instructions transfers take 
place on the least significant 
eight lines. 


Flags: 










tt de Ld arrecreo | 
bode ds] oan | unarrecteo 


P/V: Set to 1 if result of 
decrementing Re register 
is zero. Reset otherwise. 
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SPECIAL kel aS ee This is a system instruction. 
port to memory, - 


increment and repeat 


SINIRB dst, src, Rc, 


oo1r1010[ ks | 
loool re | rs foooe 


kn is the number of iterations. 





11 + 10n* 


IR SNS 


TOL es _] 
EEL bale | oarrecres 





Operation 


dst<0O:7> + src<O:7> 
Rd<0:15> « Rd<O:15> + ] 
Rc<0:15> « Re<O:15> - 1 


repeat until termination 


Description 


Data byte from the 

port addressed 

by the contents of the 
general purpose register 
designated by the Rs field 

of the instruction is 

loaded into a memory desti- 
nation. The destination 

is addressed by the contents 
of the general purpose register 
designated by the Rd field 

of the instruction. The 
original contents of the 
destination are lost. The 
contents of the general 
purpose register designated 
by Rd are then incremented 

by 1. The contents of the 
general purpose register 
designated by Re are de- 
cremented by 1. This tnstruc- 
tion is terminated when the 
result of this decrementation 
reaches zero. This instruc- 
tion is interruptible. 


This instruction is similar 
in operation to the corres- 
ponding standard 1/0 instruc- 
tion. The significant 
difference is that the data 
byte is transferred on the 
most significant eight bus 
lines. For standard 1/0 
instructions transfers take 
place on the least significant 
eight lines. 


Flags: 


P/V: Set to 1. 


SHIFT word arithmetic left SLA 


SLA Rd, n 


R sins Porroorif ns fiooil 13430 
a a Operation 


*n is the number of places shifted. 


15 t— 0 ie 0 


Description 


The contents of the word 
destination register are 
shifted left. The des- 
tination is a general pur- 
pose word register desig- 
nated by the Rd field of 

the instruction. The num- 
ber of places to be shifted 
is determined from the 

value of the n field of the 
instruction. The magnitude of 
the shift must be in the range 
0 to 16. The n field is a 

16 bit positive integer in 
2's complement notation. 


Flags:: 


C: Loaded from the most signi- 
ficant bit shifted out of 
the register. 

Z: Set to | if result is zero. 
Reset otherwise. 

S: Set if the most significant 
bit of the resultant desti- 
nation is 1. Reset otherwise. 

P/V; Set the 1 if sign of register 
changed during shift oper- 
ation. Reset otherwise. 






Eee [mn 
CODE Torco 
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SHIFT byte arithmetic left 


SLAB Rd,n 


rorioorof x froor 


#n is the number of places shifted. 






R S,NS 13 + 3n* Operation 


ck 0 





Description 


The contents of the byte des- 
tination register are shifted 
left. The destination is a 
general purpose byte register 
designated by the Rd field of 
the instruction. The number of 
places to be shifted is deter- 
mined from the value of the 

n field of the instruction. 
The magnitude of the shift 
must be in the range 0 to 

8. The n field is a 16 bit 
positive integer in 2's 
complement notation. 


Flags: 


C: Loaded from the most signi- 
ficant bit shifted out of 
the register. 

Z: Set to | if result iszero. 
Reset otherwise. 

S: Set if the most significant 
bit of the resultant desti- 





See eCORoe 





nation is 1. Reset otherwise. 


PAV: Set to 1 if sign of register 
changed during shift oper- 
ation. Reset otherwise. 
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SHIFT tong word left 
arithmetic 


SLAL Rd, n 


R ss fon rooti | re fri oif 13+ ant operation 


*n is the number of places shifted 





Description 


The contents of the long word 
destination register are shifted 
left. The destination Is a 
general purpose long word 
register designated by the Rd 
field of the instruction. The 
number of places to be shifted 
is determined from the value of 
the n field of the instruction. 
The magnitude of the shift 

must be in the range 0 to 32. 
The n field is a 16 bit posi- 
tive integer in 2's complement 
notation. 


Flags; 


C: Loaded from the most signi- 
ficant bit shifted out of 
_the register. 
Z: Set to 1 if result is zero. 
Reset otherwise. 
S: Set if the most significant 
: bit of the resultant desti- 
nation is 1. Reset other- 
wise, 
P/V; Set to 1 if sign of register 
changedduring shift oper- 
ation, Reset otherwise. 






SA ee | 
CLIT ball oerecreo— 
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SHIFT word logical left. [su ] 





13 + 3n* Operation 


*n is the number of places shifted. 


i5 <— 0-0 


‘Description 


The contents of the word 
destination register are 
shifted left. The destination 
is a general purpose word 
register designated by the Rd 
field of the instruction. The 
number of places to be shifted 
is determined from the value of 
the n field of the. instruction. 
The magnitude of the shift must 
be in the range 0 to 16. The n 
field is a 16 bit positive 
integer in 2's complement 
notation. 


Flags: 


C: Loaded from the last 
bit shifted out of the 
register. 

Z: Set to |! if result is zero. 
Reset otherwise. 

S: Set if the most significant 
bit of the resultant desti- 
nation is 1. Reset otherwise. 


P/V: Undefined. 


CT preload af worrecreo 
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SHIFT byte logical left. 


SLL5B Rd, n 


R S,NS #1011001 0 Pee eo 13 + 3n% 


*n is the number of places shifted 









poz dst | Ld arrecten 
Lt evboal J uwarectes | 


Operation 


0 


Description 


The contents of the byte 
destination register are 
shifted left. The destination 
is a general purpose byte 
register designated by the 

Rd field of the instruction. 
The number of places to be 
shifted is determined from 


_ the value of the n field of 


the instruction. The magnitude 
of the shift must be in the 
range 0 to 8. The n field is a 
16 bit positive integer in 2's 
complement notation. 


Flags: 


C: Loaded from the last 
bit shifted out of the 
register. 

Z: Set to 1 if result is zero. 
Reset otherwise. 

S: Set if the most significant 
bit of the resultant desti- 
nation fs 1. Reset otherwise. 


P/V: Undefined. 
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a 


SHIFT long word logical Meft 


SLL Rd, n 


[su ] 


R swspovtoot | as Jo roif 13 + sn* operation 


*n is the number of places shifted 






oist Pd AFFECTED 
SeeCCORoom 


dst<0:31> <= dst<0:3l>shifted 


Description 


The contents of the register 
pair are shifted left. The 
register pair is designated 
by the Rd field of the 
instruction. The magnitude 
of the shift is determined 
from the value of the n field 
of the instruction. The magni- 
tude of the shift must be in 
the range 0 to 32. The n field 
is a 16 bit positive integer 
in 2's complement notation. 


Flags:. 


C: Loaded from the most signi- 
ficant bit shifted out of 
the register. 

Z: Set to ) if result is zero. 
Reset otherwise. 

S: Set if the most significant 
bit of the resultant desti- 
nation is 1. Reset other- 
wise. 


P/V: Undefined. 


SPECIAL OUTPUT byte 


from memory to !/0 port, 
autodecrement and repeat. 


SOTDRB dst, src, Re 


00111010 Lae. ol 
coool re | k oooo 






11 + 10n* 


IR S,NS 





*n is the number of 
iterations. 









TRL em 
ee L bey oarrecres 
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This is a system instruction. 


Operation 

dst<0:7> + src<0: 7> 
Rs<O: 15> + Rs<0: 15>- J 
Re<O0:15> + RE<O:15>- 1 


Fepeat unti] termination 


Description 


A Data byte in memory, addressed 
by the contents of the general 
purpose register designated by 
the Rs field of the instruc- 
tion, is loaded into the 
destination port. The desti- 
nation is addressed by the 
contents of the general pur- 
pose register designated by 
the Rd field of the instruc- 
tion. The source contents 

are unaltered. The contents 
of the general purpose regi- 
ster designated by Rs 

are then decremented by 1. 

The contents of the general 
purpose register designated 

by the Rc field is decre- 
mented by 1. The instruction 
is terminated when the result 
of tnis decrementation 

reaches zero. This instruction 
is interruptible. 


This instruction is similar 
in operation to the corres- 
ponding standard 1/0 instruc- 
tion. The significant 
difference is that the data 
byte is transferred on the 
most significant eight bus 
lines. For standard 1/0 
instructions transfers take 
place on the least significant 
eight lines. 


Flags:;. 


P/V: Set to 1. 


byte from 
seectaL oyu. = [Soriee, 


autoincrement and repeat. 


SOTIRBdst, src, Rec 


IR S,NS 


*n is the number of iterations. 






AFFECTED 


PeETEL Pode | ovarrecreo 
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This is a system instruction. 


11 + 10n* Operation 


dst<0:7> + src<0: /> 
Rs<0:15> << Rs<0:15>+ 1 
Rce<0:15> << Re<0:15>- 1 


Description 


A data byte in the memory, 
addressed by the contents 

of the general purpose 
register designated by the 

Rs field of the instruction, 
is loaded into the destination 
port. The destination is 
addressed by the contents 

of the general purpose regis- 
ter designated by the Rd fieid 
of the instruction. The 
source contents are unaltered. 
The contents of the general 
purpose register designated 

by Rs are then incremented 

by |. The contents of the 
general purpose register 
designated by Rc are decre- 
mented by 1. This instruction 
terminates when the result 

of this decrementation reaches 
zero. This instruction is 


interruptible. 


This instruction is similar 
in operation to the corres- 
ponding standard !/0 instruc- 
tion. The significant 
difference is that the data 
byte is transferred on the 
most significant eight bus 
lines. For standard 1/0 
instructions transfers take 
place on the least significant 
eight lines. 


Flags: 


P/V: Set to 1. 


SPECIAL OUTPUT byte from This ts a system instruction 


register to 1/0 port 


SOUTB dst, Rs 


PORT ADDRESS 






DA S,NS 


12 Operation 





dst<0:7> « Rs<0:7> 


Description 


The contents of the general 
purpose byte source register 
designated by the Rs field 

of the instruction are loaded 
into an output port. The 

port address is determined 
directly from the instruction. 
The source contents are 
unaltered. The instruction is 
similar in operation to the 
corresponding standard 1/0 
instruction. The significant 
difference is that the data 
byte is transferred on the 
most significant eight bus 
lines, for standard 1/0 
instructions transfers take 
place on the least significant 
eight lines. 











TTT ce 
Pelt Tote | warrecreo 


Flags are not affected. 
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a b : 
PECIAL OUTPUT YES ron, SOUTDB This is a system instruction. 
memory to [/0 port, 


autodecrement. 


CLOCK CYCLES 


SOUTDB dst, src, 


IR 


Operation 





dst<0:7> <« src<0:7> 
Rs<0:15> « Rs<O0:15>- 1 
Re<0:15> << Re<O0:15>- ] 


Description 


Data byte in memory, addressed 
by the contents of the general 
purpose register designated by 
the Rs field of the instruction, 
is loaded into the destination 
port. The destination is 
_addressed by the contents of 
the general purpose register 
designated by the Rd field of 
the instruction. The source 
contents are unaltered. The 
contents of the general pur- 
pose register designated by 

Rs are then decremented 

by 1. The contents of the 
general purpose register 
designated by Rc are decre- 
mented by 1. 


This instruction is similar 
in operation to the corres- 
ponding standard !/0 instruc- 
tion. The significant 
difference is that the data 
byte is transferred on the 
most significant eight bus 
lines. For standard [/0 
instructions transfers take 
place on the least significant 
eight lines. 


Flags: 






TTR [recs] 
Pees [eof warrecreo 





P/V: Set to 1 if result of 
decrementing Re is zero. 
Reset otherwise. 
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SPECIAL OUTPUT 
byte from memory to This is a system instruction. 


1/0 port, autoincrement. 


SOUTIB dst, src, Rec 


corrroro| as oor) 
coool ne | xs fioos 






IR SNS 21 
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Operation 

dst<0:7> + src<0:7> 
Rs<0: 15> < Rs<0: 15>+ | 
Re<0: 15> < Rce<0: 15>- 1 


Description 


Data byte in memory, addressed 
by the contents of the general 
purpose register designated by 
the Rs field of the instruction, 
is loaded into the destination 
port. The destination is 
addressed by the contents of 
the general purpose register 
designated by the Rd field of 
the instruction. The source 
contents are unaltered. The 
contents of the general purpose 
register designated by Rs are 
then incremented by 1. The 
contents of the general purpose 
register designated by Rc are 
decremented by |. 


This instruction is similar 
in operation to the corres- 
ponding standard 1/0 instruc- 
tion. The significant 
difference is that the data 
byte is transferred on the 
most significant eight bus 
lines. For standard 1/0 
instructions transfers take 
place on the least significant 
eight lines. 


Flags? 


P/V: Set to 1 if result of 
decrementing Re is zero. 
Reset otherwise. 


SHIFT word arithmetic [sra ] 


right 


SRA Rd, n 


R SNS 10110011 | kd foot 13 + 3n* Operation 
a ——> 


*n is the number of places shifted. 


(2 
i 


Description 


The contents of the word 
destination register are 
shifted right. The desti- 
nation is a general purpose 
word register designated by 
the Rd field of the instruc- 
tion. The number of places 
to be shifted is determined 
from the value of the n field 
of the instruction. The magni- 
tude of the shift must be in 
the range 0 to 16. The n field 
is a 16 bit negative integer 
in 2's complement notation. 


This operation is identical 
to the operation SRL apart 
from the treatment of the 
most significant bit of the 
word, bit 15. This bit is 
unaltered during the shift 
operation, and shifts into 
the adjacent bit, bit 14. 
Thus a signed operand has 
the sign preserved during 
the shifting operation. 


Flags: 


C: Loaded from the least 
significant bit shifted 
out of the register. 
: Set to 1 if result is zero. 
Reset otherwise. 
S: Set if the most significant 
bit of the resultant desti- 
nation is 1. Reset otherwise. 


P/V: Reset. 





CTL fete overrccrs_] 
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SHIFT 


byte arithmetic 
right 


SRAB Rd, n 


xn is the number of places shifted. 















AFFECTED 


UNAFFECTED 
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Operation 


pe 


Description 


The contents of the byte 
destination register are 
shifted right. The desti- 
nation is a general purpose 
byte register designated by 
the Rd field of the instruc- 
tion. The number of places 
to be shifted is determined 
from the value of the n field 
of the instruction. The magni- 
tude of the shift must be in 
the range 0 to 8. The n field 
is a 16 bit negative integer 
in 2's complement notation. 


This operation is identical 
to the operation SRLB apart 
from the treatment of the 
most significant bit of the 
byte, bit 7. This bit is 
unaltered during the shift 
operation, and shifts into 
the adjacent bit, bit 6. 
Thus a signed operand has 
its sign preserved during 
the shifting operation. 


Flags: 


C: Loaded from the least 
significant bit shifted 
out of the register. 

Z: Set to I if result is zero. 
Reset otherwise. 

S: Set if the most signifi- 
cant bit of the resultant 
destination is 1. Reset 
otherwise. 


P/V: Reset. 


SHIFT long word right 


arithmetic 


SRAL Rd, n 


12 + 3n% Operation 





Description 


The contents of the long 

word destination register 

are shifted right. The 
destination is a general 
purpose long word register 
designated by the Rd field 

of the instruction. The 
number of places to be 

shifted is determined from 

the value of the n field of the 
instruction. The magnitude of 
the shift must be in the range 
0 to 32. The n field is a 16 
bit negative integer in 2's 
complement notation. 


This operation is identical 

to the operation SRLL apart 
from the treatment of the 
most significant bit of the 
long word, bit 31. This bit 
is unaltered during the shift’ 
operation, and shifts into the 
adjacent bit, bit 30. Thus 

a signed operand has its sign 
preserved during the shifting 
Operation. 


Flags: 


C: Loaded from the least signi- 
ficant bit shifted out of 
the register. 

: Set to i if result is @. 
Reset otherwise. 

S: Set if the most significant 

bit of the resultant desti- 
nation is 1. Reset otherwise. 


P/V: Reset. 






CCC fede orrecreo 
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SHIFT word logical right 


SRL Rd, n 


eae 


*n is the number of places shifted. 


Description 


The contents of the word 
destination register are 
shifted right. 

The destination is a general 
purpose word register desig- 
nated by the Rd field of the 
instruction. The number of 
places to be shifted is 
determined from the value of 
the n field of the instruction. 
The magnitude of the shift must 
be in the range 0 to 16. The 

n field is a 16 bit negative 
integer in 2's complement 
notation. 


Flags: 


C: Loaded from the least 
significant bit shifted 
out of the register. 

-Z: Set to l if result is zero. 
“Reset otherwise. 

S: Set if the most significant 
bit of the resultant desti- 
nation is 1. Reset otherwise. 


P/V: Undefined. 






ctl st Pt | arrecteo | 
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SHIFT byte logical right 


“SRLB, Rd » on 


R S,NSfl 0110010 ee ere 13 + 3n* Operation 


tn is the number of places shifted. 





Description 


The contents of the byte 
destination register are 
shifted right. The destina- 
tion is a general purpose byte 
register designated by the 

Rd field of the instruction. 
The number of places to be 
shifted is determined from the 
value of the n field of the 
instruction. The magnitude of 
the shift must be in the range 
0 to 8. The n field is a 16 bit 
negative integer in 2's comple- 
ment notation. 


Flags: 


C: Loaded from the least 
significant bit shifted 
out of the register. 

: Set to i if resuit is zero. 
Reset otherwise. 

S: Set if the most signifi- 
cant bit of the resultant 
destination is 1. Reset 
otherwise. 


P/V: Undefined. 






TL Len 
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SHIFT long word logical right 


(static) 


SRLL Rd, n 


Q ssf ovo | ee foro 13+ ant operation 


*n is the number of places shifted 





Description 


The contents of the long 
word destination register 
are shifted right. The 
destination is a general 
purpose register pair des- 
ignated by the Rd field of 
the instruction. The num- 
ber of places to be shifted 
is determined from the value 
of the n field of the instruction. 
The magnitude of the shift must 
be in the range 0 to 32. The 

n field is a 16 bit negative 
integer in 2's complement 
notation. 


Flaqs: 


C: loaded from the least signi- 
ficant bit shifted out of 
the register. 

Z: Set to l if result is zero. 
Reset otherwise. 

S: Set if the most significant 
bit of the resultant desti- 
nation is 1. Reset otherwise. 

P/V: Undefined. 










eld Lec 
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SUBTRACT word from 


IM 


IR 


DA 


DA 


DA 


>< 


register 


SUB Rd, src 
Cc fee eee) ee ee 


SUB Rd, sre 


00000011fo00 of na | 
OPERAND 





SNS 





SUB Rd, src : 
SUB Rd, src 















01000011400 oof ra | 
ADDRESS | 


SUB Rd, src 


Aeron oe ee 
F SEGMENT OFFSET i 


SUB Rd, src 


Ol000011f0000 ee 
| __SEGMENT 
, OFFSET | 


SUB Rd, src 


croooo tif avo | ns | 
ADDRESS 


SUB Rd, src 
oroooolit asco | rd | 
B SEGMENT OFFSET 


NS 









$so 








SLO 









NS 













SSO 


OFFSET 
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10 


12 


10 


13 


Operation 


dst<0:15> <dst<0:15> ~ srce<0:15> 


Description 


The source word operand contents 
are subtracted from the contents 
of the general purpose word 
register designated by the Rd 
field of the instruction. The 
result is loaded into the desti- 
nation. The source operand is 
obtained using the applicable 
addressing mode. The original 
contents of the destination 
register are lost while those 

of the source operand are 
unaltered. 


F lags: 


C: Reset on carry from most signi- 
ficant bit of result. Set to 
1 otherwise (i.e., borrow). 

Z: Set to l if result is zero. 
Reset otherwise. 

S: Set to ! if result is negative. 
Reset otherwise. 

P/V: Set to 1 on arithmetic overflow. 

Reset otherwise. 


SUBTRACT ee EFOM 


IM 


IR 


egister 


SUBB Rd, src 


susfroooooto | rs | ad 


SUBB Rd, src 


00000010 Tr i 
OPERAND 


SUBB Rd, src 


ssfoooooo1o | rsxo | rd 
SUBB Rd, src 


01000010 F0000 f een 
ADDRESS 


SUBB Rd, src 


01000010 fo00 ol ra | 
b | SEGMENT 


SUBB Rd, src 


i SEGMENT fF 
OFFSET 


SUBB Rd, src 


ptooooto | avo | re 
| ADDRESS 


SUBB Rd, src 


orooooro | sto Yee 
| SEGMENT OFFSET 


SUBB Rd, src 


orooooro| roto | ns | 
| SEGMENT s 
OFFSET 


S,NS 













NS 








SSO 


OFFSET 







SLO 








NS 











$$0 







SLO 









c Je Js fevpoa[n | arrecren 
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10 


12 


10 


10 


13 


Operation 


dst<0:7> «dst<0:7> 


- src<0:7> 


Description 


The source byte operand contents 
are subtracted from the contents 
of the general purpose byte 
register designated by the Rd 
field of the instruction. The 
result is loaded into the desti- 


nation. 


The source operand 


is obtained using the applicable 


addressing mode. 


The original 


contents of the destination 
register are lost and those 
of the source operand are unaltered. 


Flags: 


¢: 


Reset on carry from most signifi- 
cant bit of result. Set to 1 


otherwise (i.e., borrow). 
: Set to 1 if result is ‘zero. 


Reset otherwise. 


: Set to | if result is negative. 


Reset otherwise. 


: Set to | on arithmetic overflow. 


Reset otherwise. 


: Set to | always. 


Reset on carry from most signi- 
ficant bit of lower 4 bits of 
result. Set otherwise (i.e., 
borrow) . 


SUBTRACT 


hy 


IR 


DA 


DA 


DA 


>s 


long word from 
register 


SUBL Rd, src 
sus [ioo1oo1o} as | kd 


SUBL Rd, src 


SNSfooo010010F0000 baka 


31 OPERAND 16 


15 OPERAND 0 


SUBL Rd, src 


susTooo too to} reso | ea | 


SUBL Rd, src 


6101001 0f0000 
| ADDRESS 


SUBL Rd, src 


010100104000 of ra | 


| SEGMENT OFFSET © 


SUBL Rd, sre 


01010010f0000 ea | 
SEGMENT 
OFFSET 


SUBL Rd, src 


ADDRESS 


SUBL Rd, src 


E SEGMENT OFFSET 


SUBL Rd, src 






NS 














$$0 







SLO 













NS 










SSO 


AFFECTED 
UNAFFECTED 
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15 


16 


18 


16 


16 


19 


Operation 


dst<0:31> «dst<0:31>- src<0:31> 


Description 


The source long word operand 
contents are subtracted from 
the contents of the general 
purpose register pair 
designated by the Rd field 
of the instruction. The 
result is loaded into the 
destination. The source 
operand is obtained using 
the applicable addressing 
mode. The original contents 
of the destination register 
are lost while those of the 
scurce operand are unaltered. 


Fiags: 


C: Reset on carry from most 
significant bit of result. 
Set to 1 otherwise (i.e., 
borrow) . 

Z: Set to 1 if result is @. 
Reset otherwise. 

S: Set to 1 if result is nega- 
tive. Reset otherwise. 

P/V: Set to 1 on arithmetic over- 


flow. Reset otherwise. 


TEST condition codes and [ tcc | 


set a bit in word 


TCC Rd, CC 


poss fore p |e 


COC 
re feEs Tetloafe | emarrecr 
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Operation 


dst<@>- + 1 if condition is met. 


Description 


The contents of the flags 

are compared with those 
specified by the CC field 

of the instruction. If the 
comparison is successful, the 
least significant bit of the 
destination word is set to 1. 
Otherwise this bit is unaffected. 
Remaining bits of the desti- 
nation are not altered. 


Flags are not affected. 


TEST condition codes, TCCB 


and set a bit in byte 


TCCB Rd, CC 


R saws frotoniiof sa | cc 


Ce 
fee bevlonl a] marreere> 








Operation 


Dst <@> <« 1 if condition is met. 


Description 


The contents of the flags are 
compared with those specified 
by the CC field of the instruc- 
tion. If the comparison is 
successful, the least signi- 
ficant bit of the destination 
byte is set to 1. Otherwise, 
unaffected. Remaining bits of 
the destination are not altered. 


Flags are not affected. 


TEST 


IR 


DA 


DA 


DA 


word 


SNS 


S,NS 


NS 


$$0 


SLO 


NS 


$30 


SLO 


TEST dst 


TEST dst 


00001101 | ord 


TEST dst 


0100110180000 
ADDRESS 


TEST dst 


01001101f0000 lo 10 of 
fa SEGMENT OFFSET 


SEGMENT 


OFFSET 




























TEST dst 


0100110 If Rd¥0 po 100 
ADDRESS 


TEST dst 


o 1001101) rigo fo 100 
A SEGMENT OFFSET 


TEST dst 


01001101] Rd¥0 fo 190 
| SEGMENT 
OFFSET | 






























Lets] | Yd arrecres 
EL prep od ML ovsrrecres 
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12: 


12 


5 


Operation 
dst<0:15> « dst<0:15> V @ 


Description 


The contents of the destination 


_ word operand are tested to set 


the appropriate flags. Testing 


-is done by performing a logical 


OR operation between destination 
word and zero. The destination 
is determined by the applicable 
addressing mode and the con- 
tents of the destination are 

not altered. 


Flags: 


Z: Set to 1 if result is zero. 
Reset otherwise. 

S: Set to 1 ff result is negative. 
Reset otherwise. 


TEST 


IR 


DA 


DA 


DA 


os 


byte 


S,NS 


S,NS 


NS 


SSO. 


SLO 


NS 


$so 


SLO 


TESTB dst 
reset ioe] wt [ore 
TESTB dst 
SETREET) BEC CHET: 
TESTB dst 













01001100 oo00f0100 
ADDRESS | 


TESTB dst 


01900110 000 O70 1 0 OF 
Fe SEGMENT OFFSET 


TESTB dst 












foio01100 poooloroof 








=, 





1 | SEGMENT : 
. OFFSET 


TESTB dst 


preotiee] wo Pree 


ADDRESS 





TESTB dst 












01001100 | Rd¥0 lo 100 
| SEGMENT OFFSET 


TESTB dst 


01001100 | ra¥o 0 100 
1 SEGMENT [fF 
OFFSET 









Ts ]ed I eceeres 
ELT PAT arrecres 
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VW 


12 


14 


12 


Operation 


dst<0:7> <dst<0:7> V @ 


Description 


The contents of the destination 
byte operand destination are 
tested to set the appropriate 
flags. Testing is done by 
performing a logical OR operation 
between destination byte and 
zero. The destination is 
determined by the applicable 
addressing mode and the con- 
tents of the destination are 
not altered. 


Flags: 


Z: Set to | if operand is zero. 
Reset otherwise. 
S: Set to | if operand is nega- 
tive. Reset otherwise. 
P/V: Set to 1 if parity of operand 
is even. Reset otherwise. 


TEST tong word 


IR 


DA 


DA 


DA 


X 


S,NS 


S,NS 


NS 


3S0 


SLO 


NS 


$50 


SLO 


TESTL dst 
10011100 oad 0000 
TESTL dst 
000111 oo} rd foo 00 
TESTL dst 








9101110040000 


ADDRESS 


0000 








TESTL dst 










01011100 fFo000F0000 
o SEGMENT OFFSET 


TESTL dst 


01011100 F000 0/0000 
i SEGMENT 
OFFSET 


TESTL dst 


oO1otiIta00 Rd¥0 40000 
ADDRESS 


TESTL dst 


o1011100 Rd#0 {0000 
| SEGMENT OFFSET 


TESTL dst 


01011100 ere 0000 
+ | SEGMENT 
OFFSET 


































Edel st Ly | arcecres 
cL L fevfonfn| marrecten 
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13 


13 


16 


17 


19 


17 


20 


Operation 
dst<0:31> «dst<0:31> Vv @ 


Description 


The contents of the long word 
destination are tested to 

set appropriate flags. 
Testing is done by performing 
a logical OR operation 
between destination and zero. 
The destination is determined 
by the applicable addressing 
mode and the contents of the 
destination are not altered. 


Flags: 


Z: Set to 1 if result iszero. 
Reset otherwise. 

S: Set to l if result is negative. 
Reset otherwise. 


TRANSLATE byte, autodecrement TRDB 


IR 


SNS 





TRDB dst, src, Rc 


10111000 | ea foo 
looool se fa ooos 





AFFECTED 


Pei Ta of oaerectes 
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25 


Operation 


Description 


The general purpose register 
(register pair in AmZ8001) 
designated by the Rs field of 
the instruction contains the 
starting address of a byte 
table. 


The general purpose register 
(register pair in AmZ8001) 
designated by the Rd field of 
the instruction contains the 
address of a byte string to be 
translated. 


The general purpose register 
designated by the Re field of 

the instruction contains the 
length (in bytes) of the 

string remaining to be translated. 


A byte is read from the address 
specified by the Rd register. 
This byte is used as a table 
index and is added to the 
starting address of the table. 
The transiated byte is read 

from this address, and js 

loaded into the address specified 
by the Rd register. 


The address specified by the Rd 
register is decremented by 1 to 
point to the next byte of the 
string. The contents of the 
register designated by the Rc 
field of the instruction are 
decremented by 1, to indicate the 
remaining length of the string 

to be translated. This completes 


‘one iteration. 


This instruction terminates after 
]l iteration. It is a special 
case of the instruction TRDRB. 


Flags: 


Z: Undefined. 
P/V: Set to 1 if result of 
decrementing Re is zero. 
Reset otherwise. 


TRANSLATE byte, 


IR 


TRDRB 
autodecrement 


and repeat. 


S,NS 









TRDRB dst, src, 


*n is the number of iterations 


Te TT vccres 
EL fool of warrecren 
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11 + 14n% 


Operation 


Description 


The general purpose register 
(register pair in AmZ8001) 
designated by the Rs field of 
the instruction contains the 
starting address of a byte 
table. 


The general purpose register 
(register pair in AmZ8001) 
designated by the Rd field 
of the instruction contains 
the address of a byte string 
to be translated. 


The general purpose register 
designated by the Re field 
of the instruction contains 
the length (in bytes) of the 
string remaining to be 
tratslated. 


A byte is read from the address 
specified by the Rd register. 
This byte Is used as a table 
index and is added to the 
starting address of the table. 
The translated byte Is read 
from this address and is loaded 
into the address specified by 
the Rd register. 


The address specified by the 

Rd register is decremented by 

1] to point to the next byte 

of the string. The contents 

of the register designated by 
the Re field of the instruction 
are decremented by 1, to indi- 
cate the remaining length of 
the string to be translated. 
This completes one iteration. 


The instruction repeats unti] 
the contents of the Re register 
reach zero, indicating that 

the string has been exhausted. 
This instruction is inter- 
ruptible at the end of each 
iteration. 


Z: Undefined. 
P/V: Set to 1, 


TRANSLATE 


IR 


byte, 


autoincrement 


S,NS 









Pt teve | arrecteo 


TRIB dst, src, Re 


PERETTI STE 


relate] pala] vmrrecres 
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25 


Operation 


Description 


The general purpose register 
(register pair in AmZ8001) 
designated by the Rs field 
of the instruction contains 
the starting address of a 
byte table. 


The general purpose register 
(register pair in AmZ8001) 
designated by the Rd field of 
the instruction contains the 
address of a byte string to 
be translated. 


The general purpose register 
designated by the Rc field of 
the instruction contains the 
length (in bytes) of the string 
remaining to be translated. 


A byte is read from the address 
specified by the Rd register. 
This byte is used as a table 
index and is added to the 
Starting address of the table. 
The translated byte is read 

from this address, and is 

loaded into the address specified 
by the Rd register. 


The address specified by the 

Rd register is incremented by 

1 to point to the next byte of 
the string. The contents of the 
register designated by the Rc 
field of the instruction are 
decremented by 1, to indicate 
the remaining length of the 
string to be translated. This 
completes one iteration. 


This instruction terminates after 
]} jteration. It is a special 
case of the instruction TRIRB. 


Flags: 


Z: Undefined. 
P/V: Set to 1 if result of 
decrementing Re is zero. 
Reset otherwise. 


TRANSLATE byte string, TRIRB 


-autoincrement. 
and repeat 


*n is the number of iterations. 


THE [ec 
Lebel pal af vrreere 
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11 + 14n* Operation 


Description 


The general purpose register 
(register pair in AmZ8001) 
designated by the Rs field of 
the instruction contains the 
Starting address of a byte table. 


The general purpose register 
(register pair in AmZ8001) 
designated by the Rd field of 
the instruction contains the 
address of a byte string to 
be translated. 


The general purpose register 
designated by the Rc field of 
the instruction contains the 
length (in bytes) of the string 
remaining to be translated. 


A byte is read from the address 
specified by the Rd register. 
This byte ts used as a table 
index and is added to the 
Starting address of the table. 
The translated byte is read 
from this address, and is 
loaded into the address spe- 
cified by the Rd register. 


The address specified by the Rd 
register is incremented by | 

to point to the next byte of 

the string. The contents of 

the register designated by the 
Re field of the instruction 

are decremented by 1, to indi- 
cate the remaining length of the 
string to be translated. This 
completes one iteration. 


The instruction repeats until 
the contents of the Re register 
reach zero, indicating that the 
string has been exhausted. This 
instruction is interruptible at 
the end of each iteration. 


Flags: 


Z: Undefined. 
P/V: Set to 1. 


TRANSLATE AND TEST byte, | TRTDB 


autodecrement 


TRIDB, dst, src, 


IR S,NS 


25 Operation 





Description 


The general purpose register 
(register pair in AmZ8001) 
designated by the Rs field of 
the. instruction contains the 
starting address of a byte table. 


The general purpose register 
(register pair in AmZ8001) 
designated by the Rd field of 
the instruction contains the 
address of a byte string to be 
translated and tested. 


The general purpose register 
designated by the Rc field of 
the instruction contains the 
length (in bytes) of the string 
remaining to be translated 

and tested. 


A byte is read from the address 
specified by the Rd register. 
This byte is used as a table 
index and is added to the 
starting address of the table. 
The translated byte Is read 
from this address and is loaded 
into the general purpose byte 
register R®@ for testing. 


The address specified by the 

Rd register is decremented by | 
to point to the next byte of the 
string. The contents of the 
register designated by the Rc 
field of the instruction are 
decremented by 1, to indicate 
the remaining length of the 
string to be translated and 
tested. This completes one 
iteration. 


TEL el ace 
rel Te] pala] onrreeres — 





This instruction terminates after 
] iteration. It is a special 
case of the instruction TRTDRB. 


Flags: 


Z: Set to 1 if the translated 
byte is zero. Reset otherwise. 
P/V: Set to 1 if result of 
decrementing Re is zero. 
Reset otherwise. 


TRANSLATE AND TEST byte, [TRTDRB 


autodecrement and repeat. 


TRIDRB, dst, src, 


nveeel a Fas 
YT Se 


ah 
7 


‘n is the number of 
iterations. 






IR S,NS 


11 + 14n* Operation 





Description 


The general purpose register 
(register pair in AmZ8001) de- 
signated by the Rs field of the 
instruction contains the starting 
address of a byte table. 


The general purpose register 
(register pair in AmZ8001) de- 
signated by the Rd field of the 
instruction contains the 
address of a byte string to be 
translated and tested. 


The general purpose register 
designated by the Rc field of 
the instruction contains the 
length (in bytes) of the string 
remaining to be translated and 
tested. 


A byte is read from the address 
specified by the Rd register. 
This byte is used as a table 
index and is added to the 
Starting address of the table. 
The translated byte is read 
from this address and is loaded 
into the general purpose byte 
register R@ for testing. 


The address specified by the Rd 
register is decremented by 1 to 
point to the next byte of the 
String. The contents of the 
register designated by the Rc 
field of the instruction are 
decremented by 1, to indicate 
the remaining length of the 
string to be translated and tested. 
This completes one iteration. 


The instruction repeats until the 
value Toaded into the R@ register 
is non zero or until the 
contents of the Re register reach 
zero, indicating that the string 

_ has been exhausted. This instruc- 
tion is interruptible at the end 
of each iteration. 


TEL [ncn 
ELT fale oarrecreo 





Flags: 


Z: Set to | if the translated 
byte Is zero. Reset otherwise. 
P/V: Set to 1 if result of 
decrementing Re is zero. 
Reset otherwise. 
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TRANSLATE AND TEST byte, | TRTIB 


autoincrement 


TRTIB dst, src, Re 






IR S,NS 









CEEE DORE 


poriiooe | ws food 
poool vc | as fooos 







Operation 


Description 


The general purpose register 
(register pair in AmZ8001) 
designated by the Rs field of 
the instruction contains the 
Starting address of a byte 
table. 


The general purpose register 
(register pair in AmZ8001) 
designated by the Rd field of 
the instruction contains the 
address of a byte string to be 
translated and tested. The 
general purpose register de- 
Signated by the Rc field of 
the instruction contains the 
length (in bytes) of the string 
remaining to be translated and 
tested. : 


A byte is read from the address 
specified by the Rd register. 
This byte is used asa table 
index and is added to the 
Starting address of the table. 
The translated byte is read 
from this address, and is 
loaded into the general purpose 
byte register R@ for testing. 


The address specified by the 

Rd register is incremented 

by 1 to point to the next byte 
of the string. The contents of 
the register designated by 

the Re field of the instruction 
are decremented by.1, to indi- 
cate the remaining lIength of 
the string to be translated and 
tested. This completes one 
iteration. 


This instruction terminates 

after 1 tteration. It is a 

special case of the instruc- 
“tion TRTIRSB. 


Flags: 


Z: Set to | if the translated 
byte is zero. Keset 
otherwise. 

P/V: Set to 1 if result of 
decrementing Rc is zero. 
Reset otherwise. 


TRANSLATE AND TEST byte TRTIRB| 


string, autoincrement, and repeat. 


TRTIRB dst, src, 


Pr ee Ow 


a 


*n is the number of translate 










IR SNS 


iterations. 






CELL veces 
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Operation 


11 + T4n* 


Description 


The general purpose register 
(register pair in AmZ8001) de- 
signated by the Rs field of 

the instruction contains the 
Starting address of a byte table. 


The general purpose register 
(register pair in AmZ8001) 
designated by the Rd field of 
the instruction contains the 
address of a byte string to be 
translated and tested. 


The general purpose register 
designated by the Re field of 
the instruction contains the 
length (in bytes) of the string 
remaining to be translated 

and tested. 


A byte is read from the address 
specified by the Rd register. 
This byte ts used as a table 
index and is added to the 
starting address of the table. 
The translated byte is read 
from this address, and is 
loaded into the general purpose 
byte registerR@. for testing. 


The address specified by the 

Rd field is incremented by 1 

to point to the next byte of 

the string. The contents of the 
register designated by the Rc 
field of the instruction are 
decremented by 1, to indicate 
the remaining length of «he 
string to be translated and tested. 
This completes one iteration. 


The instruction repeats until 
the value loaded into the RG@ 
register is non zero, or until 
the contents of the Rc register 
reach zero, indicating that the 
string has been exhausted. This 
instruction is interruptible at 
the end of each iteration. 


Flags: 


Z: Set to | if the table entry 
is zero. Reset otherwise. 
P/V: Set to 1 if result of 
decrementing Re is zero. 
Reset otherwise. 


TEST 


IR 


DA 


DA 


word and set 


TSET dst 


sms oooiroif ns Jord 


TSET dst 


ss foooorroi| xa Jorrd 


TSET dst 


01001101 oonolo11d 
ADDRESS | 


TSET dst 


R SEGMENT OFFSET 


TSET dst = 
SYTETE! CPE) ST 
1 
a 


TSET dst 






NS 














SSO 






SLO 





NS 


ADDRESS 





TSET dst 


01001101 § Rd#0 lo 110 
0 | SEGMENT OFFSET 


TSET dst 


01001101 rivo Jo 1 10 
1 SEGMENT 
OFFSET 












$S0 






SLO 





| | | sl | | eee 
Lal foul [nT wnsrrecrn 
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Operation 


If dst<0:15> <« is negative 
then S Flag + 1] 


otherwise S flag < 0 
dst<0:15> < FFFF 


Description 


The most significant (sign) 
bit of the destination word 
is loaded into the S flag. 
The contents of the desti- 
nation are then set to all 
I's. The destination is 
determined by the applicable 
addressing mode. 


Flags: 


S$: Set to 1 if the most signi- 
ficant bit of the destination 
is 1. Reset otherwise. 


TEST 


IR 


DA 


DA 


DA 


byte and set 


TSETB dst 


TSETB dst 


sus [Loootrool ws Jorrg 


svs fooootiool pa 


NS 


$S0 


SLO 


NS 


$S0 


SLO 


TSETB dst 


01001100 oooofo11d 


ADDRESS 









TSETB dst 












0100110040000 lo 119 
| SEGMENT OFFSET 


TSETB dst 


vod) Toe leo lee 
fi SEGMENT 
OFFSET 


TSETB dst 


pioeieo] wmpire 















ADDRESS 





TSETB dst 


o1oo1100 | raoloii9 
fe SEGMENT OFFSET 


TSETB dst 


i SEGMENT : 
| OFFSET 












Pret tie 
CL bebe Pol omer 
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Operation 


if dst<0:7> is negative 
then S Flag <« } 
otherwise <« 0 
dst<0:7> «-FF 


Description 


The most significant (sign) 
bit of the destination byte 
is loaded into the S$ flag. 
The contents of the desti- 
nation are then set to al] 
1's. The destination is 
determined by the applicable 
addressing mode. 


Flags: 


S$: Set to 1 if the most signifi- 
cant bit of the destination 
is 1. Reset otherwise. 


FXCLUSIVE OR word with 


IM 


IR 


DA 


DA 


register. 


XOR Rd, src 


S,NS §$1000i1001 ee ae 


XOR Rd, src 


oo00100T1fo0 oof ra | 
OPERAND 


XOR Rd, src 


ss fooootoor} so | ca 










S,NS 


XOR Rd, src 


010010014f0000 






NS 





XOR Rd, src 


Ool100100T1[ C000 Lae | 
0 | SEGMENT OFFSET 


XOR Rd, src 












SSO 







SLO 






OFFSET 


XOR Rd, src 
ADDRESS 


XOR Rd, src 


| SEGMENT OFFSET 


XOR Rd, src 


prooroot| avo | re | 


1} SEGMENT =F 


OFFSET 






NS 











$$0 






SLO 






init 









Peds tt | arrecteo 
CED depoafs | uvsccecren 
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ADDRESS . 


010010014000 ‘ee 


10 


11 


13 


YW 


14 


Operation 


dst <0:15> <« src <0:15>@dst<0:15> 


Description 


A logical EXCLUSIVE OR operation 
is performed between correspon- 
ding bits of the source and 
destination words. The source 
operand is obtained by the 
appropriate addressing mode, 

and the destination operand is 
always a general purpose word 
register designated by the Rd 
field of the instruction. The 
16-bit result is loaded into 

the destination, whose original 
contents are lost. The contents 
of the source are not altered. 


Flags: 


Z: Set to 1 if result is zero. 
Reset otherwise. 

S: Set to | if result is negative. 
Reset otherwise. 


EXCLUSIVE OR byte with 


IM 


IR 


DA 


DA 


DA 


SNS 


SNS 


S,NS 


NS 


SSO 


SLO 


NS 


SSO 


SLO 


FO0O0O0 TOO0O0FO00N 


register. 


XORB Rd, sre 


XORB Rd, src 





OPERAND 


XORB Rd, src 


XORB Rd, src 


ADDRESS 


XORB Rd, src 


0100 1000f0000 | ord | 
9 SEGMENT OFFSET 


XORB Rd, src 






















| SEGMENT 
OFFSET 


XORB Rd, src 


aioorooof revo | as | 






ADDRESS 





XORB Rd, src 







orootoood aso | rd 
E SEGMENT OFFSET 


XORB Rd, src 


oroorooos avo | ne 
E SEGMENT 
: OFFSET 














etstey [| arrecres 
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O1l001000f0000 se 


10 


12 


10 


10 


13 


Operation 


dst<0:7> <src<0:7>@dst<0:7> 


Description 


A logical EXCLUSIVE OR operation 
is performed between corresponding 
bits of the source and destination 
bytes. The source operand is 
obtained by the appropriate 
addressing mode, and the desti- 
nation operand is always a 

general purpose byte register 
designated by the Rd field of 

the instruction. The 8-bit 

result is loaded into the 
destination, whose original 
contents are lost. The contents 
of the source are not altered. 


Flags: 


Z: Set to 1 if result is zero. 
Reset otherwise. 
S$: Set to 1 if result is negative. 
Reset otherwise. 
P/V: Set to 1 if parity of result 
is even. Reset otherwise. 


MNEMONIC 


ADC 
ADCB 


ADD 
ADDB 
ADDL 


AND 
ANDB 


BIT 
BITB 


BIT 
BITB 


CALL 
CALR 
CLR 

CLRB 
CLRL 


COM 
COMB 


COMFLG 
CP 

CPB 
CPL 

cP 


CPB 


INSTRUCTIONS ARRANGED BY MNEMONIC 


OPERANDS 
FOR THE GROUP 


Rd .Rs 


Rd,src 


Rd,sre 


dst,Rs 


dst 


dst 


dst 


dst 


Rd,src 


IM,dst 


dst,src,Rec 


dst,src,Rc 


NAME ADDRESSING MODES 


ADD words with carry 
ADD bytes with carry 


ADD word to register 
ADD byte to register 
ADD long word to register 


AND word with register 
AND byte with register 


BIT test in a word (dynamic 
BIT test in a byte (dynamic) 


BIT test in a word (static) 
BIT test in a byte (static) 


CALL subroutine 
CALL subroutine relative 


CLEAR word 
CLEAR byte 
CLEAR long word 


COMPLEMENT word 
COMPLEMENT byte 


COMPLEMENT flags 


COMPARE register with word 
COMPARE register with byte 
COMPARE register with long word 


COMPARE immediate word with 
memory 
COMPARE immediate byte with 
memory 


COMPARE register to memory word, 
autodecrement 
COMPARE register to memory byte, 
autodecrement 


COMPARE register to memory word, 
autodecrement and repeat 
COMPARE register to memory byte, 
autodecrement and repeat 


COMPARE register to memory word, 
AEA Ne PAMAT tf 


COMPARE register to memory byte, 
autoincrement 


241 


FOR THE GROUP 


R,1R,DA,X, 1M 


R,#R,DA,X, IM 


R,1R,DA,X 


IR,DA,X 
RA 


R, IR,DA,X 


R, IR, DA,X 


R, IM, IR,DA,X 


IR -DA,X 
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52 
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54 


29 
57 


56 
58 


59 
60 
61 
62 

63 


64 
65 


67 
68 
79 
75 


76 


69 
70 


ra 


72 


73 
74 


MNEMONIC 


CPIR 


CPIRB 


CPSD 


CPSDB 


CPSDR 


CPSDRB 


CPS] 


CPSIB 


CPSIR 


CPSIRB 


DAB 


DEC 
DECB 


DI 


DIV 


DIVL 


DJNZ 


DBJNZ 


El 


EX 


EXB 


EXTS 
EXTSB 


EXTSL 
HALT 


INSTRUCTIONS ARRANGED BY MNEMONIC 


OPERANDS 
FOR THE GROUP 


dst,src,Rc,CC 


dst,src,Rc 


dst,src,Rc,CC 


dst,srce,Rc 


dst,src,Rc,CC 


Rd 


dst,N 


dst,src 


Re,d 


Rd,src 


NAME ADDRESSING MODES 
FOR THE GROUP 

COMPARE register to memory word, IR 
autoincrement and repeat 

COMPARE register to memory byte IR 
autoincrement and repeat 

COMPARE word stings in memory, IR 
autodecrement 

COMPARE byte strings in memory, iR 
autodecrement 

COMPARE word strings in memory, IR 
autodecrement and repeat 

COMPARE byte strings in memory, IR 
autodecrement and repeat 

COMPARE byte strings in memory, IR 
autoincrement 

COMPARE byte strings in memory, IR 


autoincrement 


COMPARE word strings in memory, [R 
autoincrement and repeat 

COMPARE byte strings in memory, 
autoincrement and repeat 


DECIMAL adjust byte R 


DECREMENT word 
DECREMENT byte 


R,!IR,DA,X 


DISABLE Interrupt = 


DIVIDE register pair by source word 
DIVIDE register quadruple by source 


R,!M,IR,DA,X 


long word 
DECREMENT word register & jump on RA 
non-zero 
DECREMENT byte register & jump on RA 
non-zero 


ENABLE Interrupt 


EXCHANGE source word with R,!R,DA,X 
destination word 

EXCHANGE source byte with 

destination byte 

EXTEND sign of word R 


EXTEND sign of byte 
EXTEND sign of long word 


HALT 
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96 
97 
98 


99 
100 
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102 


MNEMONIC 


INB 


INC 
INCB 


IND 
[NDB 
INDR 


INDRB 


INI 


INIB 


INER 


INTRB 


RET 
Jp 

JR 
LD/LDR 
LDB/LDRB 
LDL/LDRL 
LD/LDR 


LDB/LDRB 
LDL/LDRL 


LDA/LDAR 


INSTRUCTIONS ARRANGED BY MNEMONIC 


OPERANDS — 
FOR THE GROUP 


Rd,sre 


dst,N 


dst,stc,Re 


dst,src,Rc 


dst,src,Rec 


dst,src,Rec 


Rc 


CC dst 


CC,d 


dst,Rs 


Src,Rd 


Rd, 1M 


NAME 


INPUT word to register from 
1/0 port 

INPUT byte to register from 
1/0 port 

INCREMENT word 

INCREMENT byte 


INPUT word from 1/0 port to 
memory, autodecrement 

INPUT byte from 1/0 port to 
memory, autodecrement 

INPUT word from 1/0 port to 
memory, autodecrement and repeat 
INPUT byte from I/O port to 
memory, autodecrement and repeat 


INPUT word from 1/0 port to 


memory, autoincrement 
INPUT byte from 1/0 port to 
memory, autoincrement 


INPUT word from 1/0 port to 
memory, autcincrement and repeat 
INPUT byte from 1/0 port to 
memory, autoincrement and repeat 


RETURN from interrupt 

JUMP conditional! 

JUMP conditional relative 

LOAD word register into memory 
LOAD byte register into memory 
LOADlong word register to memory 
LOAD word into register 

LOAD byte into register 


LOAD long word into register 


LOAD immediate word into memory 
LOAD immediate byte into memory 


ADDRESSING MODES 
FOR The GROUP 


IR,DA 


R,IR,DA,X 


IR 


IR,DA,X 
RA 
IR,DA,X,RA 
BA,BX 


R,IM,IR 
DA,X,RA 
BA ,BX 


IR,DA,X 


LOAD immediate long word into memory 


LOAD constant into register 


LOAD address to register 
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R,IM 


RA,BA,BX,DA,X 
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105 
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110 


111 


112 


113 
114 


115 
116 
117 
118 
123 
138 
119 
124 
139 
120 
125 
140 
12] 


122 


MNEMONIC 


LDCTL 
LDCTL 
LDCTLB 
LDCTLB 
LDD 


LDDB 


LDDR 


LDDRB 


LDI 


LDIB 


LDIR 


LDIRB 


LDM 


LDM 


LDPS 
MBIT 
MREQ 
MRES 
MSET 


MULT 
MULTL 


NEG 
NEGB 


NOP 


INSTRUCTIONS ARRANGED BY MNEMONIC 


OPERANDS 


FOR THE GROUP 


Rd ,CW 
Rs ,CW 
Rd 

Rs 
dst,src 


Re 


dst,src,Rc 


dst,src ,Rc 


Rc 


dst,src 


Rd,src,N 


SFe 


Rd,src 


dst 


NAME ADDRESSING MODES 


LOAD control word into a register 


LOAD control word from register 
LOAD flag byte into register 
LOAD flag byte from register 


LOAD memory word to memory, 
autodecrement 
LOAD memory byte to memory, 
autodecrement 


LOAD memory word to memory, 
autodecrement and repeat 
LOAD memory byte to memory, 
autodecrement and repeat 


LOAD memory word to memory, 
autoincrement 


LOAD memory byte to memory, 
autoincrement 


LOAD memory word to memory, 
autoincrement and repeat 


LOAD memory byte to memory, 
autoincrement and repeat 
LOAD multiple registers from 
memory 

LOAD multiple registers into 
memory 

LOAD program status 
MULTI~MICRO test 

MULTI-MICRO request 
MULTI-MICRO reset 
MULTI-MICRO set 


MULTIPLY register with word 
MULTIPLY register with long word 


NEGATE word 
NEGATE byte 


NO Operation 
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FOR THE GROUP 


IR,DA,X 


IR,DA,X 


R,IM,IR,DA 
X 


R,IR DA,X 
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126 
127 
128 
129 
130 


13] 


132 


133 


134 
135 


136 
137 


142 


141 


143 
144 
145 
146 
147 


148 
149 


150 
15] 


MNEMONIC 


OR 
CRB 


OTDR 


OTDRB 


OTIR 


OTIRB 


OUT 


OUTB 


OUTD 


OUTDB 


OUT I 
OUTIB 
POP 
POPL 


PUSH 
PUSHL 


RES 
RESB 


RES 


RES 
RESFLG 


RET 


OPERANDS 
FOR THE GROUP 


Rd,src 


dst,src,Rc 


dst,src,Rc 


dst,src,Rc 


Rs ,dst 


dst,sre,Re 


dst,src,Rc 


dst,srce Rc 


dst,src,Rc 


dst src 


dst,src 


dst,b 


dst,Rs 


CC 


INSTRUCTIONS ARRANGED BY MNEMONIC 


NAME ADDRESSING MODES PAGE 
FOR THE GROUP 


OR word with register R,IM,IR,DA,X ey 
OR byte with register 154 
OUTPUT word from memory to IR 155 
[/0 port, autodecrement and 

repeat _ 

OUTPUT byte from memory to 156 
1/0 port, autodecrement and 

repeat 

OUTPUT word to 1/0 port from IR 157 
memory, autoincrement and 

repeat 

OUTPUT byte to 1/0 port from 158 
memory, autoincrement and 

repeat 

OUTPUT word to !/0 port from IR,DA 139 
register 

OUTPUT byte to 1/0 port from 160 
register 

OUTPUT word to 1/0 port from IR 161 
memory, autodecrement 

OUTPUT byte to 1/0 port from 162 
memory, autodecrement 

OUTPUT word to 1/0 port from IR 163 
memory, autoincrement 

OUTPUT byte to 1/0 port from 164 


memory, autoincrement 


POP word R IR,DA X 165 
POP long word 166 
PUSH word R,IM,IR,DA,X 167 
PUSH long word 168 
RESET bit in word (static) R,IR,DA 169 
RESET bit in byte (static) X 171 
RESET bit in word (dynamic) R 170 
RESET bit in byte (dynamic) 172 
RESET flags 7 We 
RETURN conditional = 174 
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MNEMONIC 


RL 
RLB 


RLC 
RLCB 


RLDB 
RRDB 


RR 
RRB 


RRC 
RRCB 


SBC 
SBCB 


sc 
SDA 
SDAB 
SDAL 
SDL 
SDLB 
SDLL 


SET 
SETB 


SET 
SETB 


SETFLG 


SINB 


SINDB 


3 INDRB 


SINIB 


SINTRB 


INSTRUCTIONS ARRANGED BY MNEMONIC 


OPERANDS 


FOR THE GROUP 


Rd,n 
Rd,n 
Rs ,Rd 
Rd,n 


Rd,n 


Rs, Rd 


dst,Rs 


dst,b 


dst ,Rs 


Rd,src 

dst src, Rc 
dst,src,Rec 
dst,src,Rc 


dst,sre,Re 


NAME ADDRESSING MODES 
FOR THE GROUP 


ROTATE word left 
ROTATE byte left 


ROTATE word left through carry 
ROTATE byte left through carry 


ROTATE digit left, byte 
ROTATE digit right, byte 


ROTATE word right 
ROTATE BYTE right 


ROTATE word right through carry 
ROTATE byte right through carry 


SUBTRACT word with carry 
SUBTRACT byte with carry 


SYSTEM call 


SHIFT word arithmetic (dynamic) 
SHIFT byte arithmetic (dynamic) 
SHIFT long word arithmetic (dynamic) 


SHIFT word logical (dynamic) 
SHIFT byte logical (dynamic) 
SHIFT long word logical (dynamic) 


SET bit in word (static) 
SET bit in byte (static) 


SET bit in word (dynamic) 
SET bit in byte (dynamic) 


SET flags 


SPECIAL input byte to register from 
1/0 port 


SPECIAL input byte from I/0 port to 
memory, autodecrement 


SPECIAL input byte from 1/0 port to 
memory, autodecrement and repeat 


SPECIAL input byte from 1/0 port to 
memory, autoincrement 


SPECIAL input byte from 1/0 port to 
memory, autoincrement and repeat 
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R,IR,DA,X 
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177 
178 


179 
184 


180 
18] 


182 
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185 
186 


187 
188 
189 
190 
191 
192 
193 


194 
196 


195 
197 


198 
199 


200 
201 
202 


203 


INSTRUCTIONS ARRANGED BY MNEMONIC 


MNEMONIC OPERANDS NAME ADDRESSING MODES 
FOR THE GROUP FOR THE GROUP 

SLA Rd,n SHIFT word arithmetic left (static) R 

SLAB SHIFT byte arithmetic left (static) 

SLAL SHIFT long word arithmentic left (static) 

SLL Rd,n SHIFT word logical left R 

SLLB SHIFT byte logical left 

SLLL SHIGT long word logical left 

SRA Rd,n SHIFT word arithmetic right (static) R 

SRAB SHIFT byte arithmetic right (static) 

SRAL SHIFT long word right arithmetic (static) 

SRL Rd,n SHIFT word logical right (static) R 

SRLB | SHIFT byte logical right (static) 

SRLL SHIFT long word logical right (static) 

SOTDRB dst,src,Rec SPECIAL output byte from memory to 1/0 IR 
port, autodecrement and repeat 

SOTIRB dst,src,Rec SPECIAL output byte to 1/0 port, [R 
autoincrement and repeat 

SOUTB | dst,Rs SPECIAL output byte from register 
to 1/0 port DA 

SOUTDB dst,src,Rc SPECIAL output byte from memory to IR 
1/0 port, autodecrement 

SOUTIB dst,src,Rc SPECIAL output byte from memory to 
1/0 port, autoincrement IR 

SUB Rd,src SUBTRACT word from register R,IM,IR 

SUBB SUBTRACT byte from register DA,X 

SUBL SUBTRACT long word from register 

Tcc Rd,Cc TEST condition codes and set bit R 
in word 

TCCB | TEST condition codes and set bit 
in byte 

TEST dst TEST word R,IR,DA,X 

TESTB TEST byte 

TESTE TEST long werd 

TRDB dst,sre,Rc TRANSLATE byte, autodecrement IR 


TRDRB dst,src,Re TRANSLATE bute, autodecrement 
| and repeat 


TRIB dst,src,Rc TRANSLATE byte,autoincrement IR 
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214 
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MNEMONIC 


TRIRB 


TRIDB 


TRIDRB 


TRIIB 


TRTIRB 


TSET 


TSETB 


XOR 
AORB 


INSTRUCTIONS ARRANGED BY MNEMONIC 


OPERANDS 
FOR THE GROUP 


dst,src,Rc 


dst,src,Rc 


dst,src,Re 


dst,src,Rc 
dst,src,Rc 
dst 
dst 


Rd,src 


NAME ADDRESSING MODES 
FOR THE GROUP 


TRANSLATE byte, autoincrement IR 
and repeat 
TRANSLATE & TEST byte,autodecrement IR 


TRANSLATE & TEST byte, autodecrement 
and repeat 


TRANSLATE & TEST byte, autoincrement IR 


TRANSLATE & TEST byte, autoincrement 
and repeat 


TEST word and set R,IR,DA,X 
TEST byte and set 


EXCLUSIVE OR word with register R,IM,DA,X,IR 
EXCLUSIVE OR byte with register 
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U.S. AND CANADIAN STOCKING DISTRIBUTORS 


ALABAMA 
Hamilton/Avnet Electronics 
805 Oster Dr. N.W. 
Hunisville, Alabama 35805 
Tel: (205) 533-1170 


Hail-Mark Electronics 
4739 Commercial Drive 
Huntsville, Alabama 35805 
Tel: (205) 837-8700 


ARIZONA 

Liberty Electronics 

8155 North 24th Avenue 
Phoenix, Arizona 85021 
Tel: (602) 249-2232 


Hamilton/Avnet Electronics 
2615 S. 21st Street 
Phoenix, Arizona 85034 
Tet: (602) 275-7851 

TWX: 910-951-1535 


CALIFORNIA 

Avnet Electronics 

350 McCormick Avenue 
irvine Industrial Complex 
Costa Mesa, California 92626 
Tel: (714) 754-6084 

TWX: 910-595-1928 


Bell industries 

1161 N. Fairoaks Avenue 
Sunnyvale, California 94086 
Tel: (408) 734-8570 

TWX: 910-339-9378 


Elmar Electronics 

2288 Charleston Road 
Mountain View, California 94042 
Tel: (415) 961-3611 

TWX: 910-379-6437 


Hamilton Electro Sales 
10912 W. Washington Bivd. 
Culver City, California 90230 
Tel: (213) 558-2100 

(714) 522-8220 
TWX: 910-340-6364 

910-340-7073 

TELEX: 67-36-92 


Hamilton/Avnet Electronics 
1175 Bordeaux 

Sunnyvake, California 94086 
Tel: (408) 743-3300 

TWX: 910-339-9332 


Hamilton/Avnet Electronics 
8917 Complex Drive 

San Diego, California 92123 
Tel: (714) 279-2421 

TELEX: 69-54-15 


Liberty Electronics 

9525 Chesapeake Drive 
San Diego, California 92123 
Tel: (714) 565-9171 

TWX: 910-335-1590 


Schweber Electronics 
17811 Gillette 

Irvine, California 92714 
Tel: (213) 537-4320 
TWX: 910-595-1720 


Liberty Electronics 

124 Maryland Avenue 

El Segundo, CA 90545 

Tel: (213) 322-8100 

TWX: 910-348-7140 
910-348-7111 


CANADA 

Hamilton/Avnet Electronics 

2670 Paulus 

St. Laurent, Quebec, Canada H4S1G2 
Tel: (514) 331-6443 

TWX: 610-421-3731 


Hamilton/Avnet Electronics 

6291-16 Dorman Road 

Mississauga, Ontario, Canada L4V1H2 
Tal: (416) 677-7432 

TWX: 610-492-8867 


Hamilton/Avnet Electronics 

1735 Courtwood Crescent 
Ottawa, Ontario, Canada K2C3J2 
Tel: (613) 226-1700 

TWX: 610-562-1906 


RAE Electronics 

1629 Main Street 

Vancouver, British Columbia, 
Canada V6A2W5 

Tel: (604) 687-2621 

TELEX: 0454550 


Future Electronics 
5647 Ferrier Street 
Montreal, Quebec, Canada H4P2K5 
Tel: (514)735-5775 
TWX: 610/421-3251 
_05-827789 


Future Electronics 
4800 Duftterin Street 
Downsview, Ontario 
Canada M3H 5S9 
Tel: (416) 663-5563 


Future Electronics 
Baxter Centre 

1050 Baxter Rd. 
Ottawa, Ontario 
Canada K2C 3P2 
Tel: (613) 820-9471 


COLORADO 

Elmar Electronics 

6777 E. 50th Avenue 
Commerce City, Colorado 80022 
Tel: (303) 287-9611 

TWX: 910-936-0770 


Hamilton/Avnet Electronics 
5921 N. Broadway 
Denver, Colorado 80216 
Tel: (303) 534-1212 

TWX: 910-931-0510 


Beil Industries 

8155 W. 48th Avenue 
Weatridge, Colorado 80033 
Tel: (303) 424-1985 

TWX: 910-938-0393 


CONNECTICUT 

Hamilton/Avnet Electronics 

643 Danbury Road 

Georgetown, Connecticut 06829 
Tel: (203) 762-0361 


Schweber Electronics 
Finance Drive 

Commerce Industrial Park 
Danbury, Connecticut 06810 
Tel: (203) 792-3500 


Arrow Electronics 
295 Treadwell Street 
Hamden, CT 06514 
Tel: (203) 248-3801 
TWX: 710-465-0780 


Wilshire Electronics 

2554 State Street 

Hamden, Connecticut 06517 
Tal: (203) 281-1166 

TWX: 710-465-0747 


FLORIDA 

Arrow Electronics 

115 Palm Road N.W. 
Suite 10 

Palm Bay, Florida 22905 
Tel: (305) 725-1480 


Arrow Electronics 

1001 N.W. 62nd St., Suite 402 
Ft. Lauderdale, Florida 33300 
Tel: (305) 776-7790 


Hall-Mark Electronics 
7233 Lake Ellenor Dr. 
Orlando, Floria 32809 
Tel: (305) 855-4020 
TWX: 810-850-0183 


Hali-Mark Elecironics 

1302 West McNabb Road 

Ft. Lauderdale, Florida 33309 
Tel: (305) 971-9280 

TWX: 510-956-9720 — 


Hamilton/Avnet Electronics 
6800 N.W. 20th Ave. 

Ft. Lauderdale, Florida 33309 
Tel: (305) 971-2900 


Harnilton/Avnet Electronics 
3197 Tech Drive North 
St. Petersburg, Florida 33702 


Schweber Electronics . 
2830 North 28 Terrace 
Hollywood, Florida 33020 
Tel: (305) 927-0511 
TWX: 510-954-0304 


GEORGIA 

Arrow Electronics 

3406 Oak Cliff Road 
Doraville, GA 30340 

Tel: (404) 455-4054 
TWX: 810-757-4213 
Hamilton/Avnet Electronics 
6700 1-85 

Suite 2B 

Norcross, Georgia 30071 
Tel: (404) 448-0800 


Schweber Electronics 
4126 Pleasanidale Road 
Atlanta, Georgia 30340 
Tel: (404) 449-9170 


ILLINOIS 

Arrow Electronics 

492 Lunt Avenue 
Schaumburg, Illinois 60193 
Tel: (312) 893-9420 


Hamilton/Avnet Electronics 
3901 North 25th Avenue 
Schiller Park, Minnie 60178 
Tei: (312) 678-6310 

TWX: 910-227-0060 


Schweber Electronics 

1275 Brummel Avenue 

Elk Grove Village, Illinois 60007 
Tel: (312) 593-2740 

TWX: 910-222-3453 


KANSAS 

Hall-Mark Electronics 

11870 West S1st Street 
Congleton Industrial Park 
Shawnee Mission, Kansas 66214 
Tel: (913) 888-4747 

TWX: 510-928-1831 


Hamiiton/Avnet Electronics 
9219 Quivira Road 

Overland Park, Kansas 66215 
Tel: (913) 888-8900 


MARYLAND 

Arrow Electronics 

4801 Benson Avenue 
Baltimore, Maryland 21227 
Tel: (301) 247-5200 


Hall-Mark Electronics 

665 Amberton Drive 
Baltimore, Maryland 21227 
Tel: (301) 796-9300 

TWX: 710-862-1942 


Hamilton/Avnet Electronics 
7235 Standard Drive 
Hanover, Maryland 21076 
Tel: (301) 796-5000 

TWX: 710-862-1861 
TELEX: 8-79-68 


Schweber Electronics 
9218 Gaither Rd. 
Gaithersburg, MD 20760 
Tel: (301) 840-5900 


MASSACHUSETTS 

Arrow Electronics 

96D Commerce Way 

Woburm, Massachusetis 01801 
Tel: (617) 933-8130 

TWX: 510-224-6494 


Harmitton/Avnet Electronics 

50 Tower Office Park 

Woburn, Massachusetts 01801 
Tel: (617) 935-9700 

TWX: 710-393-0382 


Schweber Electronics 

25 Wiggins Road 

Bedford, Massachusetts 01730 
Tel: (617) 275-5100 


Wilshire Electronics 

One Wilshire Road 

Burlington, Massachusetts 01803 
Tel: (617) 272-8200 

TWX: 710-332-6359 


MICHIGAN 

Arrow Electronics 

3921 Varsity Drive 

Ann Arbor, Michigan 48104 
Tel: (313) 971-8220 

TWX: 810-223-6020 


Hamitton/Avnet Electronics 
32487 Schoolcraft 

Livonia, Michigan 48150 
Tel: (313) 522-5700 
TWX: 810-242-8775 


Schweber Electronics 
33540 Schoolcraft 
Livonia, Michigan 48150 
Tel: (313) 525-8100 


MINNESOTA 

Arrow Electronics 

9700 Newton Avenue South 
Bloomington, Minnesota 55431 
Tel: (612) 888-5522 


Hall-Mark Electronics 

9201 Penn Avenue South 
Suite 10 

Bloomington, Minnesota 55431 
Tet: (612) 884-9056 

TWX: 910-576-3187 


Hamilton/Avnet Electronics 
7449 Cahill Rd. 

Edina, Minnesota 55435 
Tel: (612) 941-3801 


Schweber Electronics 

7402 Washington Avenue South 
Eden Prairie, Minnesota 55343 
Tel: (612) 941-5280 


MISSOURI 

Hall-Mark Electronics 
13789 Rider Trait 

Earth City, Missouri 63045 
Tel: {314} 291-5350 

TWX: 910-760-0671 


Hamilton/Avnet Electronics 
364 Brookes Lane 
Hazelwood, Missouri 63042 
Tel: (314) 731-1144 
TELEX: 44-23-48 


NEW JERSEY 


Arrow Electronics 
Pleasant Valley Raad 


Moorestown, New Jersey 08057 
Tel: (609) 235-1900 


Arrow Electronics 
285 Midland Ave. 
Saddie Brook, NJ 
Tel: (201) 797-5800 
TWX: 710-988-2206 


Hamitton/Avnet Electronics 
10 Industria? Road 
Fairfield, NJ 07006 

Tel: (201) 575-3390 


Hamilton/Avnet Electronics 
113 Gaither Drive : 
East Gate industrial Park 

Mt. Laurel, New Jersey 08057 
Tel: (609) 234-2133 


Schweber Electronics 

43 Belmont Drive 

Somerset, New Jersey 08873 
Tel: (201) 469-6008 

TWX: 710-480-4733 


Wilshire Electronics 

1111 Paulison Avenue 
Clifton, New Jersey 07015 
Tel: (201) 340-1900 
TWX: 710-989-7052 


NEW MEXICO 

Bell Industries 

121 Elizabeth N.E. . 
Albuquerque, New Mexico 87123 
Tel: (505) 292-2700 

TWX: 910-989-0625 


Hamilton/Avnet Electronics 

2450 Baylor Drive S.E. . 
Albuquerque, New Mexico 87119 
Tel: (505) 765-1500 i, 


NEW YORK 

Arrow Electronics 

900 Broad Hollow Road 
Farmingdale, New York 11735 
Tel: (616) 694-6800 — 


Hamilton/Avnet Electronics 
167 Clay Road 

Rochester, New York 14623 
Tel: (716) 442-7820 


Hamilion/Avnet Electronics 

70 State Street 
Westbury L.1., New York 11590 
Tel: (516) 333-5800 

TWX: 510-222-8237 


Hamilion/Avnet Electronics 
6500 Joy Road 

E. Syracuse, New York 13057 
Tel: (315) 437-2642 

TWX: 710-541-0959 


Schweber Electronics 

2 Town Line Circle 
Rochester, New York 14623 
Tel: (716) 461-4000 


Schweber Electronics 

Jericho Turnpike 

Westbury, New York 11590 

Tel: (516) 334-7474 

TWX: 510-222-S476 
510-222-3660 


Summit Distributors, Inc. 
916 Main Street 

Buffalo, NY 14202 

Tel: (716) 884-3450 
TWX: 710-522-1692 


Wilshire Electronics 
110 Parkway South 
Hauppauge 

Long Island, NY 11787 
Tel: (516) 543-5599 


Wilshire Electronics 
1260 Scottsville Road 
Rochester, NY 14623 
Tel: (716) 235-7620 
TWX: 510-253-5226 


Wilshire Electronics 
10 Hooper Road 

Endwell, NY 13760 
Tel: (607) 754-1570 
TWX: 510-252-0194 


NORTH CAROLINA 
Arrow Electronics 
1377-G South Park Drive 
Kernersville, NC 27284 
Tel: (919) 996-2039 


Hall-Mark Electronics 

1208 Front Street, Building K 
Raleigh, North Carolina 27609 
Tel: (919) 832-4465 

TWX: 510-928-1831 


Hamiiton/Avnet Electronics 
2803 Industrial Drive 
Raleigh, NC 27: 


Tal. (N41 ANA antNn 
TU. Wray Ves UVUYU 


OHIO 

Arrow Electronics 
6238 Cochran 
Solon, Ohio 44139 
Tel: (216) 248-3990 


Arrow Electronics 
3100 Plainfield Road 
Ketiering, Ohio 45432 
Tel: (613) 253-9176 
TWX: 810-459-1611 


Hamilton/Avnet Electronics 
954 Senate Drive 

Dayton, Ohio 45459 

Tel: (513) 433-0610 
TWX: 810-450-2531 


Hamilton/Avnet 

761 Beta Drive, Suite E 
Cleveland, Ohio 44143 
Tel: (216) 461-1400 


Schweber Electronics 
23880 Commerce Park Road 
Beachwood, Ohio 44122 


Tel: (216) 464-2970 


Sheridan/Cincinnati 

10 Knollcrest Drive 
Cincinnati, Ohio 45222 
Tel: (513) 761-5432 
TWX: 810-461-2670 


OKLAHOMA 

Hall-Mark Electronics 

4846 South 83rd E. Avenue 
Tulsa, Oklahoma 74145 
Tel: (918) 835-8458 

TWX: 910-845-2290 


PENNSYLVANIA 
Haill-Mark Electronics 
458 Pike Road 

Pike Industrial Park 
Huntingdon Valley, 
Pennsylvania 19006 
Tel: (215) 355-7300 
TWX: 510-667-1750 


Schweber Electronics 

101 Rock Road 

Horsham, Pennsylvania 19044 
Tel: (215) 441-0600 


TEXAS 

Haitl-Mark Electronics 
9333 Forest Lane 
Dallas, Texas 75231 
Tek (214) 234-7300 
TWX: 910-867-4721 


Hall-Mark Electronics 
8000 Wesiglen 
Houston, Texas 77063 
Tel: (713) 781-6100 
TWX: 910-881-2711 


Hall-Mark Electronics 
10109 McKalla Drive 
Suite F 

Austin, Texas 78758 
Tel: (512) 837-2814 
TWX: 910-874-2010 


Hamilton/Avnet Electronics 
4445 Sigma Road 


Dallas, Texas 75240 
Tel: (214} 661-8661 
TELEX: 73-05-11 


Hamilton/Avnet Electronics 
3939 Ann Arbor Street 
P.O. Box 42802 

Houston, Texas 77042 
Tel: (713) 780-1771 


Schweber Electronics 
14177 Proton Road 
Dallas, Texas 75240 
Tel: (214) 661-5010 
TWX: 910-860-5493 


Schweber Electronics 
7420 Harwin Drive 
Housion, Texas 77036 
Tel: (713) 784-3600 


UTAH 

Bell industries 

2258 South 2700 West 
Salt Lake City, Utah 84119 
Tel: (801) 972-6969 

TWX: 910-925-5686 


Hamilton/Avnet Electronics 
1585 West 2100 South 
Salt Lake City, Utah 84119 
Tel: (801) 972-2800 


WASHINGTON 
Hamilton/Avnet Electronics 
14212 N.E. 21st Street 
Beiievue, Washingion 98005 
Tel: (206) 746-8750 

TWX: 910-443-2449 


Liberty Electronics 

1750 132nd Avenue N.E. 
Bellevue, Washington 98005 
Tel: (206) 453-8300 


WISCONSIN 

Arrow Electronics 

424 Wo Rawson Avenue 
Oak Creek, Wisconsin 53154 
Tel: (414) 764-6600 

TWX: 910-262-1193 


Hamittoan/Avnet Electronics 
2975 Moorland Road 

New Berlin, Wisconsin 53151 
Tel: (414) 784-4510 
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SALES OFFICES ANDO REPRESENTATIVES 











NORTHWEST AREA MID-AMERICA AREA MID-ATLANTIC AREA NORTHEAST AREA SOUTHEAST AREA i 
Advanced Micro Devices Advanced Micro Devices Advanced Micro Devices Advanced Micro Devices Advanced Micro Devices Advanced Micro 
9595 Wilshire Boulevard 3350 —_ Boulevard 2625 Butterfield Road 40 Crossw: ila oo 300 New Boston Park sett 6100 a ea Pike 
Suite 401 Suite Suite 225N Woodbury, ; 
Hills, California 90212 Santa Clara, GA 95051 Oak Brook, Itiinois 60521 Tel. (516) 364-8020 Tel: (617) 933-1234 Tel: (301) 744-8233 
Tel: 13) 278-9700 Tel: (408) 727-1300 Tel: G12) 323-9600 TWX: 510-223-0649 
Tae ih ise oe ; Two deh oet os Advanced Micro Devices winaed Devices Advanced Micro Devices 
a Patina api Devices Ry. 1505 ae Waste gen Steet Serbo 400° 
Advanced 7100 Broadw. yracuse, 7 
Road Bidg. 6, Penthouse 8009 34th Ave. S. : 5) 447-7546 Bougnipenare: New: York 12001 Ft. Lauderdale, FL. 33309 
1414 West Broadway ig. 6, 3 : ; 
Scaring 5282 eo 2 CO 80221 Tel: (612) 854-6500 an pais TWX. $10-055-9890 
Tempe, Arizona : : “ 
Tel: (602) 244-9511 Tet: (303) 427-3307 (612) 854-6520 sarc Micro Devices 
TWX: SIO es ea216 vege Advanced Micro Devices Edison, New Jersey 08817 Advanced Micre Devices 
50 McNaughton Tel: (201) 985-6800 6755 ‘oo industrial Boutevard 
Advanced Micro Devices Advanced Micro Devices Suite 201 Suite 
, Columbus, Ohio 43213 Advanced Micro Devices Atlanta, 30360 
a mise Tel: (614) 457-7766 1 Girater Plaza, Suite 219 Tel. (404) 449-7820 
Newport Beach, CA 92660 Portiand, OR 97221 Gibrater Road 
Tel: (714) 752-6262 Tel: (503) 292-2666 33150 Sch Micro Devices ee ae 19044 
TWX: 910-464-4792 Eee aai60 : (215) 
1377 Ne, Cont co Tal: (313) 425-3440 
Suite 1 TWX: 810-242-8777 
Dallas, as 75243 
Tel: (214) 234-5886 
TWX: 910-867-4795 
Advanced Micro Devices International Sales Offices 
BELGIUM FRANCE GERMANY Advanced Micro Devices JAPAN UNITED KINGDOM 
Advanced Micro Devices Advanced Micro Devices, S.A. Advanced Micro Devices Mikro-Elektronik GmbH Advanced Micro Devices, K.K. Advanced Micro Devices (U.K.) Ltd. 
Avenue Daly ren, 412, bte 9 Site 314, immeuble Helsinki -settich GmbH atric a Dai-San Hoya Building 16, phar feng 
B-1150 74, Rue D'Arcueil heimer Str. 139 ri-Leicht-Strasse 128 1-8-17, Karitakaido London SW1 X7! 
Tel: (02) 771 9993 94588—-Rungis Cedex D-8000 Muenchen 80 D-7000 Stuttgart 80 Suginami-ku, Tokyo 168 Tel: (01) 235-6380/88/89 
TELEX: 61028 Tet: (1) 686.91.86 Tel: foe) 401976 Tel: (0711) 681001 Tel: (03) 329-2751 TELEX: 886833 
TELEX: 202053 TELEX: 0-523883 TELEX: 2324064 
International Sales Representatives and Distributors 
AUSTRALIA BRAZIL EBV-Elektronik Hindustan Semiconductor Microtek, Inc. TAIWAN 
Ad. asia Pty. Lid. tcolron onan ia pane 128 Paley nee Sayed Abdutia Sy" eared - earns international Corp. 
44 ind. de es s ivi Road “2-6 Nis jude 2nd Fioor 
we 5082 05110-Av. , 3650-6.0 Andar Tel: (0211) 84846 Bombay Shinjuku-ku, Tokyo 160 977 Min Shen E. Road 
Tel: (8) 269-1244 Pirituba - Sao Paulo TELEX: 0-8587267 Tel: 818105/812772 Tel: (03) 363-2317 Taipei. 105, R.0.C. 
TELEX: 82635 Caixa Postal 1375 EBV-Elelaronik TELEX: 011-2726 APAR IN BOMBAY =‘ TELEX: J28497 Tel: 768-1232 
ira Component Serves ree ae ne aowoch 94 sia oe aa make 
Moorabbin, Victoria 3189 Tol (05130) 2570 Tawiton Electronics A'S Kjell Bakke UNITED KINDOM 
Tel Seoee * (05139) P.O. Box 21104 Nygata 42 Candy Electronic Components 
: polbcleorore gales of Denmark ApS Myliusstr, 54 Tel-Aviv ACBON Sirosmmen 32 Well Road 
1 Component Service oc habs ve} . -6000 Frankfurt 1 Tel: 444572 Tel: (02) 715350/51 Maidstone, Kent ME14 1XL 
147 Ward Street 2000 Tel: (0611) 720416 TELEX: VITKO 33400 TELEX. 19407 Tel: (0622) 54051 
North Adelaide S.A. 5006 bi aM poate TELEX: 0-413590 are TELEX: 965633 
TELEX: panel EBV-Elektronik AMD-Elettronica, S.aL. SOUTH AFRICA Eurosem Intemational, Ltd. 
Alexanderstr. 42 Via Pasco. 70/4 Pace Electronics Components, Ltd. Haywood House 
Instant Component Service EIRE ; ; D-7000 Stuiigart 1 Ground Floor P.O. Box 75239 64 High Street 
343 Montague Road FT Electronic Services Tel: (0711) 247481 1-20133 Milan Gardenview 2047, Tvi. Pinner, Middlesex 
Westend, Brisbane 4104 142 Phibsborough Ad. TELEX: 0-722271 Tet. (G2) 2364 2964284 Tel: 616-1824/5/6 Tel: (01) 868-0029 
Tel: {07) 446667 noe Etbatex GmbH TELEX: AMO X: AMO Ele TELEX: 8-9679SA_ sac cae ” 
: E . Gacienstrasse 24 ia F2364204 F ’ .) Ltd. amer i 
ee TELEX: 6268 05-7100 Hebron via Milan P.O. TELEX 311250 Ppmi —_couth Contiental Devices (Ply.) Ltd, ake House 
t Component : Tet: (07131) 89001 Wuieioo Sak; Rone Randover House Green Street 
16 Gertrude Street TELEX: 0-728362 Via C. Colombo, 134 Cor. Hendrik Verwoerd Sunbury-on-Thames 
gee ecenepe Nordetektronik Vertriebs GmbH 1.00147 Rome Dover Ad., Ranburg. Tvi. Tol Sunbury (os0z7) 85877 
TELEX: 26304 bora es Tel. (06) 5140722 ee re TELEX: 
: o2211 Espoo 21 D-2301 Kiet-Rai TELEX: 611517 2123 
R and D Electronics Tet (0) 88 50 11 Tel: (04307) 5483 indeloo, SAL. — Mit * Tel: 48-0515 ITT ee sis 
P.O. Box 206 a Nordelektronik Vertriabs GmbH Via S. Simpliciano, 2 ae eee Edinburgh Way 
vane ods Macnoerkabs 8 Hains air re ckbo oe -240 Tat io) Bezaes SOUTH AMERICA Tet: Hares, ssox M0 20€ 
Tet. (03) Peete 02210 Espoo 21 Tel: (04106) 4031 ° intectra TELEX: 81146 
Liane TELEX: 0-214299 JAPAN 2349 Charleston Road Memec, Lid. 
R wao Electronics FRANCE Advanced Technotogy Corporation Teiaiel oer eSINce Thame Park industrial Estate 
7 im : Thame 
Crows Nest N.S.W 2065 ig HOLLAND Tashi Bidg., 3rd Floor TELEX: 345 545 Oxon OX 3RS 
18, Avenue Dutarstre Arcobe! BV ‘dade 
ane F-78150 Le-Chesnay Van No. 8, Minami Tet: Thame (064 421) 3146 
Tel: 439-5488 Tet: (1) 955.32.49 PO. Boe saa Shinjuku-ku, Tokyo 160 SPAIN TELEX: 837508 
TELEX: (790) 25468 TELEX: 698 376 Ges. Tet: (03) 265-9416 Regula S.A Quamdon Micro Devices. Ltd. 
Radio Television Francaise Tel: (04120) 24200 Daiichi Electronics Hire her Ramon y Capt, 5 Slack Lane 
73, Av. Charles De Gaulle {ot120) 27574 oo te “pared Tel 459 33 00/04/08 Derby C DE3 3ED 
AUSTRIA Sage pale ee Bunkyo-ku, Tokyo TELEX: 42 207 TELEX. 37163 
Tet: 747.1.01 
See ex ater TELEX: 611985 uaa woke Tet: (03) 813-6876 
A-1238 Wien Ace Enterpn Dainichi Electronics Svensk Teleindustri AB 
Tel: (0222) 88 56 11 GERMANY Suite 1272 Kinteisu-Takama Building Box 502 = usi 
TELEX: (01) 3128 Cosmos Etektronik GmbH 363 Nathan Road 38-3 ano $-162 05 Vallingby 
Hegelsiase 16 Kowloon Nara Tel: (08) 890435 
8000 Muenchen 83 Tel: 3-302925/27 iSt Ltd. Tee: aos 
Tot (089) 602088 8:3, 4-Chome, Lidabashi 
BELGIUM TELEX: 0-522545 INDIA greeny) 102 SWITZERLAND 
MCA Tronix EBV-Elekironik SAl RAM Associates at 2) Kurt Hit AG 
Route Du Condroz Gabriel Str. Drive Kanematsu-Denshi KK. rqauersir. 74 
B-4200 Ougree D-8000 Muenchen 90 Sunnyvale, CA 94086 Takanawa Bidg.. 2nd Floor GH-8050 Zuerich 
Tel: 641-362780 Tel: (089) 644055 Tel: (408) 969-5829 19-26, 3-Chome, Takanawa Tal: (00411) 912121 
TELEX: 42052 TELEX: 0-524535 TELEX: 348369 Minatoku, Tokyo 108 TELEX: 0045-53461 
U.S. and Canadian Sales Representatives 
ALABAMA CANADA (Western) Electronic Manufacturers Agents MICHIGAN OHIO Bonser-Philnower 
ean mort Gc 8 a digi orga i Peachtree industrial Bivd., N.E. ape aes Corp. a gees & er ae lili reek, Sere 208 
a irc! oO. wile 103 .O. Box 13477 Prospect id jouston, Texas 
Huntsville, Alabama 3580 Bellevue, Washington 98009 Atlanta, Georgia 30060 Brighton, Michigan 49116 Strongsville, Ohio 44136 Tel: (743) 783-0063 
Tel: (205) 533-6440 Tat: (206) 454-4594 Tel: (313) 227-1786 Tel: (216) 238-0300 : 
TWX: 810-726-2116 TLX: 32-8051 1LUNOIS TWX: 810-242-1518 TWX: 810-427-9148 pecan naib Sales 
Ona Toto amb Lane S250K Lancmeer i Road Pre Pelerel Bank Bui Sor Shows ghee oui Te Saad 
; irst el 354 Silvertree Lane Austin, Texas 
(lorem cae ems at prob tree reas 60007 Suite 109 = Centerville, Ohio 45459 i 
Man 9880 E. Grand River Avenue Tet: (513) 433-6776 
F sregrporated COLORADO TWX: 910-222-2170 Brighton, Michigan 48116 aie a 
Santa Clare Caliomia 95050 10018 Ne, Rogenc ne : PENNSYLVANIA 3688 W, 2100 So 
an eae pO, trie Eton: Sls, he rene Sera Se paige ga, us ere 
a Parker, Colorado 90134 2122-4 Miami Street 75 Worthington Drive 115 South High Street TWX" 910-925-5607 
Shipping: Tel: (303) 841-5822 South Bend, indiana 46613 Mariland Heights. Missouri 63043 Waterlord, Pennsylvania 16441 
3641 Edward Avenue Tet: (219) 291-6258 Tak (314) 576-4111 Tel; (814) 796-2381 VIRGINIA 
Santa Clara, Califomia 95050 CONNECTICUT TWX: 810-299-2535 BarenieohiK ej 
Scientific (Eastern) rgin- ren Associates. inc 
) 350 South Main Street C-S Electronic Sales, inc. NEW MEXICO GCM Associates P.O. Box 4254 
Bestronics Inc. Cheshire, Connecticut 06410 Prades Jackson ; The Thorson Company 1014 Bethlehem Pike ipaeneiee Vega 24502 
5 i 1 y 
7827 Convoy Cour Tet: (203) 2722160 Te ies eTa PAs oad tas emcee Tel: (804) 239-2626 
tar ari Pay al toner Ay Associates, Inc OWA Tet: isos) 266-5656 esi eee WASHINGTON 
TWX: 910-335-1267 P.O. Box 309 ceo Lorenz Sales, inc. TWX: 910-989-1174 TENNESSEE Mth dba A gaa 
235 South Central Ave. 5270 No. Park Pl, N.E. (Western) She agai rtd 
Oveds aiid mica oars Cos om ids, lowa 52402 NEW YORK Burgin Assooates, Inc. Tal (208) 463.4054" 
CANADA (Eastern : ; (319) 393-6972 . Race Stree ie 
nay oti era " TWX: 810-856-3520 socal hy lg la Sales Corp. Kingston, Tennessee 37763 TELEX: 32-0951 
3300 Cote Vertu, Suite 203 KANSAS Rochester, New York 14623 Ship 


St. Laurent. Quebec. 
Canada H4R 287 
Tel: (514) 331-7393 
TWX: 610-421-3124 
TLX: 05-821762 


Vitel Etectronics 

1 Vulcan St., Suite 203 
Rexdale, Ontario, 
Canada MSW 1L3 

Tel: (416) 675-2977 
TWX: 610-491-3728 
TLX:; 06-967881 


Shipping: 

Vite! Electronics 

64 Main Street 

Champlain, New York 12919 


Conley & Associates, Inc. 
1612 N.W. Second Ave. 
P.O. Box 700 

Boca Raton, Florida 33432 
Tet: (305) 395-6108 

TWX: 510-953-7546 


Conley & Associates, Inc. 
7515 North Armenia Avenue 
Tampa, Florida 33604 

Tet: 813) 933-1759 


GEORGIA 

Electrome Manufacturers Agents 
2800 Forest Vale Lane 

Suite Vt 

Norcross, Georgia 30093 

Tet: (404) 448-2921 


Kebco Manufacturers 

7070 West 107th’ Street 

Suite 160 

Overtand Park, Kansas 66212 
Tel: (913) 649-1051 

TWX: 910-749-4077 


Kebco Manufacturers 
9813 E 


Overland Park, Kansas 66211 


MARYLAND 

Burgin-Kreh Associates, Inc. 
6100 Battimore National Pike 
Baltimore, Maryland 21228 
Tel: (301) 788-5200 

TWX: 710-862-1450 


Tel: (716) 424-4460 
TWX: 510-253-7685 


Ossmann Component Sales Corp. 
154 Pickard Bui 
Syracuse, New York 13211 
Tet: (315) 455-6611 
TWX: 710-541-4522 


NORTH CAROLINA 
Burgin-Kreh Associates. Inc. 
P.O. Bex 19510 

Raleigh, North Carohna 2760S 
Tel: (919) 781-1100 

Shipping: 

3901 Barrett Drive 

Raleigh, North Carolina 27609 


EMA 
11701 Fox Ford Drive 
Knoxvite, Tennessee 37922 


(Eastern) 
Burgin-Kreh Associates. inc. 
P.O. Box 268 
2 Skyhne roi 

ingston Herghts 
Kingsion, Tennessee 37763 
Tel: (615} 690-6100 


TEXAS 

Bonser-Phihower Sales 
13777 N. Central Expressway 
Suite 212 

Dallas, Texas 75243 

Tei (244) 234-8438 


PANG: 
1645 Rambing Lane 
Bellevue. Washington 98004 


R.A.E. Industral Electronics. Ltd. 
3455 Gardner Count 

Burnaby. British Colombia 
Canada V5G 4J7 

Tel: (604) 291-8866 

TWX 610-929-3065 

TLX 04-356533 


Shipping: 

Meridian Storage Park 

4653 Guide Meridian Road 
Bellingham, Washington 98225 





ADVANCED 
MICRO 

DEVICES, INC. 

901 Thompson Place 
Sunnyvale 
California 94086 
(408) 732-2400 
TWX: 910-339-9280 
TELEX: 34-6306 
TOLL FREE 

(800) 538-8450 
3-79 


